

251^ 



! 



j3^jLx^SJ\j.jLA^ Lr^ 4i^JL^J LJJjLLb^>Jj ijj^ 







QjQill -uhillg ugidlg oolMll s^gll uuLmll bDjuu djjgiii diolfli uK nlmlm 

1990 . 1923 ^IjJljlII i^jl-<io J^<i^l <_alj-iLi 1978 jjLb ^ ai,,il,,ill cjjju^ 




>3i^X4J^| 



aujjL^it u(tjL^>j) j^ 



t»» 






-^S 




9 


4^JL2x 


17 




37 




49 ™ 




61 


4 nji \iitl jffia 


79 




105 


• J., \1 ,„tl J ,^Atl 


131 




145 




159 


^^^^^^^^^^P :x_<-uLll1 (J-CfaAJl 


183 


:^_j_iIoljtJl jj_uaAJl 



ftgunll 



193 




„T 


^^^^^^^^^^^^^^ ^LuJ^^I i)^\ 


225 


■j.--... ,=-,nMl J,^;;ll 


24, ■ 


^^^^^^V -.j-Ai^ ^IjJI J^Liil 


259 


ji:^<^iC)^Vi 


271 


<^j^:isj^i Lj>4-bJi 


», 


'^ '"^'^ 3«_lLj_aJl jJ_C£iAj1 


1 



SSgiuJI 
ssgunll 



<»^^\ t^^\ <»a^ x44a^\ 



tja^ajg 



I 



(^1 jlj3 (jl (jSLxj Switches ((7c_uLU,l» (jl i_!jjjiL>JI 
(jjLlII (jLi (_7^j3 iiliS^ OFF ((Jjj^l)) jl ON ((TiLoil)) 
i>j_Llj pj_i '.(j-^-Cj-i (_yJI (j^ I nil a (jjjj£Lj Ji^ 1 ('nu 
(_^L1!I f-J-iJIj .JaLp-^l 4J t_xj.u1Jjji.I3 '-i'j^'^l 
JL£j .(jjjLJI (J.O 3 ^^1 • "II 3 jjlr '^1 i-iJJj i^jJI jjk 

jl 4jlaL>J1 (_^ (j-"j-^ c_)Liu jjoil ^ j" *l "*■"' - '■' (j-:i>J 

SjJ J I rill (_^i^ SjLjJtO (J^v LlJjLi- (jl JlJLJ l(_jjjji-l 

LiLv 4JI i3< I 111 .jjljiJI (j^ l<j<ji> (J-53 .iljLC.1 1 jj"'^ 
' ' 1 ' ^ J iLJLa Sjjj I nil (_,lr . ^j-c l^\ . I^jJl^ i-jjSI 

(j.a JbJ-4J (^3^ o' ^.J^J*-> * ^l-^"' ' '■ * 2i (jLjILijLj jj ^ Ml ) 

.jjSuiUl 

«(_yJuJ 45^J "^ "iJl 3jI JlJI JLla (Jj^ill LoljJ i_Jjlj 

(2>j JJI tillljl (j^a jl I .jI Jl^VI (_y.a J-usLlo i^^sL^ 

(j^^Sij (jl Lai tiJbl Ijrj'r (.o (jjiJj iiLuLujl 4_LxiDj^ ^j.« 

dJL>-jl Lufc t_*jaj (^ jJI Jlj^v^I ^ ^j^--tl jjjj^illj ci 1 ' r. iVl aJLj» jl S?l .. I : I I 

\^J^ ^jj\ Al^j] C^ yuuu^\ ^ O^i--'^^ is^ 5>^ C>- .>^ L. ^>j 

t 4, ^j-Li ^ ,^ *" ..." V ttiJLijI^ 
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^.^aJI 



(_g jJI jjU'.tl cGLi i^jSLfljO ^^'S-' J '^"^i (_5i^ JJljiJI 71JJU (— flj-aj (2>^L<Ji,l (j-* 

jj-« sL-LjJt-a JoLx-ll 4j>ijL»_a ^_^ (^^L>- * 1^1 ( tit ^_^i^ ij^ ' ' 'I'l (— 3 2l 1 jJ^L>. Ij-Ld 

J? 

^ Ml itl L^_ji>-J (Jjl I II 111 Ojui JlCiLjiJJ . L^l^ iJIjJJlJsJIj L^ ^LilLifcVlj (JjI miU 

. (JiiLLiisu^l )«_o (J^LjilII uJ^ SjjLaJI LuSjS (.3-^ 5jlx».^I cjL£^L>J,I j<uij . 

■* ■ II 
I 

d_LajjjiJ L^iijsJ Lij_LjJuj SjjjcjJLi LijLjIli-l j\j <i~( iiU i^j-xj q\S CjlJiill 
JjG ^-5J^ S.*!^ J^ 5ajU:tl jlji^'i/Li i^^jOjIxojj .p-LLalxJkl jJlS S-IjSjj 
, Lt-L» rv ^jj>-^\ ^1 J Mi*^! ^\* i" I 111 J t^l J Ml 2 1 jj_a Sj_aj (j^ J' JLvlj *^_^-*^ Lr^^ 

3j_Laj>- J's i"ij d-ftj^Lo jj-oj JJ^JJJ . jl JlCi'^I (_5-1^ L^j^.j>o (_^1 CjLlL«j(1Ij 
JLijsJI ^^jjJiUJIj .^^Jjiallil (Jjl^ (_gJJx. AUij (_jJI (Jj^jUJI Jjj I II (_y3 4 I iiLa- 

1 i is <i 1 sLJLs I Luuj iSJLjji^ (JSJ ajjj/jj CjI oK t TiLxislj -ij.^:*-« iJt!-'-*-' J-i^J^ 
. gUI lull jt_a (J-aljiIlLJ (4_Lajjl^jv) ^^t jj\jjj Jai i i" t n! ^j-* 

(J II ; -»JI ,_jjJ 3_LX.I j_iVI 3j^_2_i_»JI (_, \c juilj-i cjLiI iii-»JIj jI Ji^'^I 

JL^Lj-u ^_7-^i 4_Ln_iSJlj '^ ^r."*- rt ijl) Lx-4li::%-A ^_^ £l ^i""*. rt 4_}^JlCi 4-4i^t »^ ill t 
JlSjjlII (jl . ^LJaJjl I jUfc >SLIjI (^ JJI x_<Cl^l J J 'C MM (_yk: Aliaj J5 L^J 
jj 1-^ ' jl 1 4_4.Je_LiaJ I ^jjLftjiil '"'I UU-^t I 1 clLijjj^ CjjIS *Ij-i-u id-L^isUjJI 
4l<n~ii iitl «LoL>J,l p-jjj jl ij<uj.2jJI x.jus^ jl iSjj's I intl jl 4jjL«jJI (J^Ij^I 
(Jj i^Ol jij LuL^j ^LSjjjtA njMi i~i I inl . ^ . ^jj « 1 1 sLujjLill di^S miU ^^:>- (_y3 

. Ajj I II ill t-li^i^L^IUl p^_<jj?E_a (J-* 0~^ Cr^ 
i(_yjjjLll Cjl^pJI (_y3 (jj^j>-l »1 olrj iCjLjIoujJI »I olr (_jJI uLl>-| jJa-b 



Lill IxS . *^ILa iy\£\ I t fill jl ^j'^-u-uM t rill (JlLa - ^ , ^ , ^ "»■" I, I ^j_a ^^^^.^vt «Lcj_4^?E_a 
(^^jj-ij «L::t_uJ j_A aJL2j jJS ^t (_^i) (j;^ t II ill jj u"n ((^^^^jseJJI )) jJ_LLtjJl ^jL^ 

j_j_i3 . cL2_Li>JI i_j_iLa_j (t_gj i"i t (I js-jaJj » 3^^L>- 3_j^>_2jjcj [^jj_a (»i-^l 

di^ '\ i"ia 7"j-taJ (JjjJljIsIj (Jjjj^^LLj^ (JlLa (»5^><-i (»L£ La LJLc. nIjl-Liisu^l 

"^.'"j" "-^^i*^ <~"° 0^>- (_^ U^'-**:? *— 'M^yj »' "!'' Lij.j>oi jl Ji^ 3I Sj^Jiu (ji 
jjLjia_j_flj j J Till A-njjl:! jL»j| Cj^S mi <iS) ja^Loji (_y3 SjLjLcuJI CjL>-L>Ju 

. (i_!j|j.:>J I Cj L^j I 

J J ■'^■'^1 j^JG LJjjJl-Ixj (jLS 3J 4Jl Sjjs i2jI J Coleridge r-jLjjJj^ J15 

La 3ji». (_ya 3j^Li.j iLujiaU i—ijjSm jUiL Tcjjluil liaji. ^is .(_yC.Lxi».VI 

• aJ~^ju (_5 JJI ' ^ 17"^ ijiji jjuLis] L»je.a- jj^al ojuk (jyi^ i_-'^ ''^■13 "-^LJi-ij-^lj 
3j.2jtj 3 SU'iU (JiiLaLiiuj^VI ^^^ IjLtAJl Sj-p-'i/l (jLjjUiI cjiji i nil cjjl^Ju 

(_j_Lc 3_JjjJil 5-j^^j I III! 4jjI I II III jl 3jj '^t I «LLflji^jj_L^| (Jila) "ixjjiill 

LuLa . (j ■'•■'^ x_<j/Ll!l (jj-^1 i_p'j' ct^ "-^-^jj-^j i-^^^^ dr^^lj nj^IaJI (j-o 7"'>!' 

ti.^i imtt"'^ «L«-iJ-ill i—ij < Ml n d_ujjjlj 3^L«JI SLpJI (<i^ ct^ (l>iJ-^^ -^ _■ ' ^ ' (oJ 
i^jLaJl (jl£Lau 7r J I ^ I J , Lkj-iSjij |_3Slj-Laj dJaLa-VI Lx^Ji UjjJ-SjiJ IJlC. (Jj 
5-<-ut>iiU 4-uj^'C I nil iitl CjLiLjSLII ij^ dilij i(_j-mj^t i^tl jjSLfll!! -' j'a <-JjjiJl (_y3 

x_<jjLiII (jj^l jji-ljl (_y^ (MaxMuUer) (jJj-o .,j^La) Jj^ ,j^ i>ilai2<Jt>.^ 



II 



^.^aJI 



t_xJLv>L! 4^LLo cl^\S (_yl!l iS^Jl^JI 4jIjj-^I i_ajL«II (jLa <Aij£ . 
L^l»j"i III ^^JS>■^ <iSjJi^ djj/ljj i"i"i iij.a ij^dj LoLijjkl L^^ijl tjjj oj>^ iJ'->^ 
(j^ iiiill (_y3 r-jijj^l^ SjlaLv (j^ (Needham Joseph) (aLaJloJ i-ajj^^) (Jj^ (j^ 

.3j_p.Vl cn3>\iJI 

(jl J-ftlaij) 4jbSLll f-l>o-l (Jj^ La (_yJI f;>»->II i^M Li-aJ^ lil Lol JLu 

1^ 1 :.,.A'.J jL^o LiJla i(3Jjj/ 6000 3-ilj^ Jj^ j_ojjj i_^ cjJs>. JlS I ju* ojSj 

il ijlr 3_j^Li. clJIj La iJJJX\ J-i^ T'ijLlil Sjia^LiJI JojIj^Ls .,_).u^Ij A^Ui 

(J^^ Cxjls (_yjJI cjLaLsiLlI cjLkLla jLlI>-I f_y^ uji^Lcuj jlJu^ "-b-'-' o-^j 

3-JjLl,l 5l_Lj>JI ijf£L Aijus-a-a iJuLaj 1 < <i_i Ljjijj_j jLjVI joi^ jjl f-oj . 4jUSL1I 
(jaijj ii_!jjSLa jjjcjji <— iLii (_y3 4Ji VI i7t_jjLjJI (_}j5 La dia-j-a (_j^ j»lj^^LI 
jjj-iaj 3 _l I -^1 jJI ■•' 3"'l ^ ^ .' SiaLa-VI i^A L"l'[5L«^ La JL>JI J-^lj (_y-3 LbjJ 

JJulII /^-laLoa jJ^j-id1 (J^^>- Lt^jL«_a ^_^ 4jlj_uIj CjI^jse^ «L<iJ t(^^L>- «L>-^j 
(_^l 3j^jiuJ «Lcj_4.ja_a ,j_o (vIjLLajjI^iJI) (JjLuiil (_)_». 3j-^ JL2jjI J^^j 
(jjj 3 K Ml a Jl>-jJ li^p- i(_iSljII jsJLA Jila (_j^ Lijlj JL>JI (_yjfc L^Sj .(Jjji.l 

LjJLc,j I LaLflj 4.jj<jij Jla j-i^ '"'Ij J "■■-'"' q^jlSj (jjjLJI (jLa i^^jj i_y-^ j-^'j-* 
(»>L£LJI ij>3- Jl2^ i3JUJI aJJt (_y^j 3._,_.UIl 3\jU- jjfcljli ^1 (_,.*l(j La 

L^vjij I j J I ^ Cj_aLSij ,_£^j>.i Cjlj.ja_a (j_a u^j^\ <-^jlj CjLSj_Lje_a (ji (j^ 
jj_a «L_Lj_«_a «Lcj_<iJtXJ jjjjLul ^j-a 4_iie_J JlJJi^^IlI Li^lS i^lS ^La^l ^^j^ ^Lj^Id 
(>^l dili jila !jl1xII (>ajj| J^ o^j'^l Jj*5 (>a -"■■lU" JjJLSlIlj i_2jL»II 
. Las. LiLLt^jljjl U^ lil . L^jLljIjjV (jVI (_yJI 
jjkj I Vjj^ J-"'J J '^°'' .J^^-" lt^ t3-*>a "ij^ ' I ''■-y ui^sjiiL 7-l^p^l £L<u 
<iijJL>- 5j_iiLli_i 7c_jjLjJI iJ-J-3 La ' _ '^^ i_^ 3jJJlJ(JI 3^L2iJI jl MMtl (jjL2j 

Igia fj ti'i I 111 (_^l Bush Telegraph (S^^jjaJkll i_2ljJ(Jj) 3_ulI (_yjfcj V! i3^^La 
Peter and lona) (jJjI Ljjjij^pjj (jLi-jJII iJ:»-<-u J^Si • AjijJI (Jjj< jiJLi ajLc 
P j"'l ^ 7- ^^J JLflJa'^l JljJoLJI ijJI jiJl LuLLaj^ f_^ J-2lIi c^l^ i-aj^ (Opie 
(_j_Lc JlJ_)-^ "^j 'V J ' ^ " oLaji (_5-^ (JL-Laal (2ha CjLj_a ^^ « ' ct^ ja^LSjLuj 
j_ji: L&J^a-j ij\£ La LJLc: (_ylll 3SLiJ;iJI aJJt J^ (_yi^ (CjL^L^ (Jj V iaLjI 
(Jj^ (j_* liJJ JL^J 1 1 J j"" Ij^jLji (^J JJI (j I nil jLL^ <J^ (j-* '^-^ <-L!j's mi a 
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3 U , "j 1 1 ijiiljL«Jlj i-l!j1 I rill JoLxJl (__>iajuj 3j_n I'lill cjLjI£L>JIj cjLsIjJkJIj 
iJLs . S-Litjj lnJ I J 3_j^L<CL»-Vlj ij^ljJLjJI jjjL>JI I jj"" j"'j"' («-! ifo-ijLSiJlj 

(J-2IUj 2 i-la 11— ij 1 I i.al IJl^ J ^ " i " cLj^lj.^>JI ^..j^Ullj ,-il 1 ^",.1 1 ijulS 
(JjLji^ iS^Ji^Hil 4joUII i_3jL«J,l (_j^i>- ijj 1 4jejJEj-ilJ I J <ij.flji>JI Cj La J U U 

fj^ S-LjLjjisLjpl 3^j_«II ^ LbjJ cjjiljj (_yl!l 31lL2JI cjlo^mi [3I 

CjLcjJu-aJil (__)iaAJ5 n_2j^SLII jji- 1 J a jjjijj I Likjja.a^ jjlS tcJjLIII (Jj£ La ' _ '^^ 

l_yu\jS\j JJ _■ ^ 1 1 J (J-uLiUll (JlLa <ijj|j_4JLll dil MliU (__)iaJLJJ i4jL>J,l SjjJijJI 

(_yJI j_uij L^l J JL». (_y3 cjLiiaiI,l oJLAj ./oJLt^ jl (_j^jdl 5 .J , ^ : 1 1 5jLjcj>JI 

i(_jjji IXsch^ .TcJjLlII (Jj£ La ' _ '^^ (_y3 La 1)l»- (_jJI Sj^LalLa CjLjjiaUj J^^J 

(_y3 L^ i4jiAJL!l <ijj/j_L^Li (((j^l I ri-vl)) LiiLcaJll ojui SLb ;_jjJ tjjSLj (jl jj ^La 

Jj >1^ .<n'i< 2 ,^al:tl c^^ia^Jlj jjIjjJIj 3 oj?"iirill >UjU-^ll . ^1 -i"^l dilj 

.SlLSiJI j»Lu^>LI S^IjJI «Ij)^Ij (Sji^IjJI) Jkil Ijlj^ 
Alexander (ajj jJ "i .n'v ll) !al"i m'^l Lui hjLjjJJjjSLj/I tjULc aLs AiJ 
iJliQ/a (jjjLjSj tUjjIjjij 1^ oUII I iSlllj j<u-uVI (j-oAj (Jjijaj (^ jJI 'Lblj Thom 
. I jllIjjS I III (_y3 <ij-3L>-j I LuLLajjj (_j^ j<sJL«.4S 3 ij , ^ ; 1 1 3jL3t:>JI jjjjI jisl jj^ 
(jjjLtS (_yjjbvj ikloiEljjd {i_^Lu^s^^\) frequency t^j'ipJI Jjiitlll clJj] jlsj 
,_)iiJVI)j (jaJlS 2 , 72 i^jl I 111 (_ylll) megalithic yard (^jiuJill S^jLJI) (jO!aLc. 
jL^j .(3_LLjim SjjLjJI (j^ Uj^ (j-ULjji (j-« *j^) megalithic inch ((_,jjim 
(jjLi2 i_^ a JlJt" 1 1 "i (j-SLj (oJ ij^'^l (_,-Lc iSjjLlII (ji (jlic>.LiII (jljuk Jl>-j 

3jI^ q\£ (_ylll Sj^jtjsJI jjIjjJI jLLlsI (_>uLt3 (_^ I '^'i (Jj it-cuiJtLa J^LaJI 
LLuI I -1 j".["a idilji^ . L^jJI SjLsukJI J-lLuiJ ^jij^a. jjljJ L^la 3jUI (_^ 67 
jjjj j^_^ LLi^ 4_lA^j_lx-i tj isl L_3jju La ^ J J -^ ' l^lS Cl*_jJjm ^ I ^"i I II a ^t 

CjljLcia^fcJI j_^ ^.^j^ ^j_o *3.j*L^ ^f '_■ '^ '^ AjLir'niill jji^ll j.^*:^' ><i Megalith I.'-, jiill (*) 



IS 

I 



^.^aJI 



i_aVLj (j^j^-i-aJ, I ^LoJlSj ;j< j " j ' ^ 1 1 ^Laji^j jjLJ^jJI ^Loji^ (Jj^ ^.^jjii!! 

^ij^'l I nil 
pJ^JJ I— SjJ I riSllj I— aj I rf-^JI JlljI^JVj 4_JjS_jSJI lJlll£j.:>JI IjJJ/jJ (_p3j3l *Laj| 

<(x^1jj,1 JljJli^IIJ Cj Lu-jIuol^ » t"Mo^"i r til Jk^j 1 JU& . BjLjvIj cLaLZL-uI ^_^i^ a^j?e_(j1 

LSLj^I (_y3 (jj-flJuj^l ji^j i(4j^iii.o j-i^^ *>^) prehistoric «3_iiejjLj (Jj^» 

j^ (j^ 1_«^ . SjLlSLJI 3_3jjla '"'^j • " (_ylll i_j.a:>JI (_y3 (j-Ls-^U,! (jLs iiillj 

lJLj.iic.1 J »" I n't Jojljji. IjjLoIsj . i>jj^ OJ^^Ij (Thor Heyerdahl) Jl jj_ui 
(»jj«_lIij jtSljjiJ «l jGjkVu ja^LiLsol Ijjjbs-j .>Uj--t I CjIjLu (JjILcIil Lu-a^j 

.jLajJI u^j^ (_y^ SijjJa iJiiLaLjtA I J . u a j 

i(_j.j_i_iJI <tiajj>J, t_gj I'lijtl (jjiJLsJI j3-^ ij^^'w^-* Cy <ijJLl!l 4i;vjJ,l CjIjU 

(_,Il»- Sj^^j^ J'3^ '-"J (*^ 6000 3-jl^ (Jj^ tlc^' SjLiia. (_y3 LiJil^j (_jjJlj 

4-uK I nil jSljJ,! J.4J ct^J ^ ' ' '-^'-^ ^^jjua ij$3 (<sJ SjjfcllilJ p I iiTt (_5-Aj • (j^l 
.3JjjiJ i^j^ jJU-)3 i<iijL^I d_j^ljjJI CjLalUilj d_4Jtxia]l ojjiiJI ilj u j_^jJtA J 
(jjJkl ■ U J U •^ " J (j-«3-I' (_>"'-i^-5 ''-^■^Llklj ajLtHllS iCjVLsJ,! ^^« ' j^Lajj 

cjIjL^I jjJij il igl oUllj (j^jjL2iLI <ijalA , -<i .lu", ^ j2^ J li I iij LxjI i<— !j^>.j>JIj 

diLiOil (oi^J d-jjijLi^Jlj jjjsJIj J?<ll t_il I ii'>JI (JlLa Sj^IaHl,! sLuLtiisu^l 
(_^Jl1I c_ij 1 I II a I (_y3 J l^'tl (j-«-«-i oW i-li^Ls-i-uJI LLI tt «i I inj , I jja c^^j^^ 



1^ 



a^_jj1 4_jjJ_a /a_uai2lLj (*3-^ 3-*^J 4>LL« i^LajL^l ^jj .^t I ^LtujJl Jl>. 1 4S_L 



y tfilj 4tJl)Lj_(.u_LJj tJl)L>-J)j J1)>Ljj i 5 j^Ia l^j_a_al [j-Aj - «L_4Jij.^>-J jj-LDl^jj-a J(l 
I— iJJj jIJlc'^iI oJLAj .4^1 (jjjLuj (_JJ.>-lj ' ^ ^ '-^ "^ " UJv' '''"'J ;> J I iij iCjLvjij 
. U U ^ ^^ '»-a LuSLx-iJ . (jj-u^L>Jl J i^^tl ^^Jiijlj «L?t_xlDlj 4_u_uJlJlA 4_jJuILa 
JJUlJI J^^ «LoJl^I (jLjjjJI jK^! SJjLla jl ^jLijLj, diUI J-xJua JiJJjiiJ 

jx.1 Mill ji^Lsl SjuLlo ji ijjjjjLJIj (jolaU-JI ^i^l.^^ll jt^'iH .j^ _.'_.. ^11 jlSlsLj 

. (jjI<L«JI (Jj-ajill jJiul) JJjlII (J^^i- AL-pJI ^>-*^ (_yX^jLflJI j<sJL«Jlj 
jjLj (Jj-2j jl ^JL^ (jJ LiJl il ' LxiliiA W^W" J J '^"' i-l! Lajijii I i>jLjk (JIlo (jl 

(^y^ Sjl Ja^l j^j-o (jjl^^ Mj^' O^ ij^a . sLujjiJI 5^^j^.j>JI cLjjIiJ JlJl^Ij 

CjjIs i(jjiL«JI J .^All) j_i^ (jjlaL>JIj i«_iLjJI (j^j^l (j-u 4 joUII ^ '^ j 'II 

ajlJjiJll CjI^^I jji dJJi (_y3 I ij I rillj iCjLixisljjJI a1^ (_y3 I Ji^ 4 li I Vi a Ujljji 
3_<jiJl.2_o 4 J Ml CjLIjI^ L^L^J jIJlc'^/I x_a - jl"l «"j"a .(j^jjLj^jJI sLiii. (_gJLll 
Cj^Lal_»Jll (j-^ LajJUljI jc^Ls ' I j ... A I jJ_LiJ| ^ j I -1 ^ (jj^Ljil (_y3 (j-<iSj 
dt--^ii3 1 IjlSjij .4.icuiiJlj (jJjJI (j-« SJL^ LijlaLvlj i<ij^^jJI Cj^LlL-^JIj 
(j^Ia^i^l Lti I III) (JjjLlII (j-« "^ ljl°l "ii^ (j^ I jj . ^ ^ " Lcjjiaj^ vJliLL^isu^l 
x—iij Ij-ifcj . Q^lj^ l-^J Ui-i-'H5i^' fi'^* " LaIlcj i(((<i_LjjijJI 7-ljij'i(l» 

LlOuI (_yl>- '^^LJ "-^'j I-* "J'-'I O' ""^^ I'iJj-O (_5-iIl (Jl>l3 Ljjijjl (_5-3 J I'll III 

ij3j-^' (.3-^ 3-jjJljlJI S^jjlII cjjlc. i3_ujjtJI 3_L<ii«JI 3 .^.j'tl J . >. .A .j 

I j "'I L<j^ i(j-\_i_ijJ(JI tLJjiJI JjLlLo (_y3 i3_ujj(JI J^LJIj JLi^II (_y^ Sj-oLi-j 
3_3jjLJil Sj J Ilia Jj^ J'-'^ , ^ U^'tl ijjuk (j-* L^^LLulj .ja^l^^Il>-u ' " . J I.-' ^ 

Napier «j_LjaJ)) Jlilol S^LjiJI (j-o (»>^ 'j^^' ct^ *>* Jj'^J iS-uLjiLj^l 
»l oUll S^'^a-a (j-« UirH'-^^iH (^->?^ t Vjjij) Turing (I/jJjjjjdj Boole «ij^»j 
jLSLsVI (2>c 5-1^1 <" I iiVI (_yJI I '^ji Sjj^j-uaJLj i^jjj Sjj I iiU jsJL&j .(4_Ji,L«JI 

lj-i\j i(ii^ljj| (_y3 <ix-iJl^) «5jJJL>-)) CjLLojjI^i-j jj^jj 4_uLJjjJI "ixJajjIj 

(«jj («J 5JVI j>jLAj . 4JI o^'ii III (j^ (2A-«-i (.7^' ■— ''^jj'.j^'^'j i_J5jjiL>JI jISUjI 
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tlLI ji^ I j "'I (J_i " _ • . .. ^ "a 3_aL«_i Aj U 1 1 j CjLljIsL^I (_y^ ' alU.'.l CjIjljvLi 

• '■^-i*-! (j-"j cj-'l -^^ lS'-*-" -iJ^I j^^ 5i5-" 

iljlj^lj t$J-^ 1 4-1-11 I rl tVI CjLjJLjLjiJI joiiuLA (J!Lo I j I ' " iCjLjjiau^ q\ 
jl i(jJJ<-0 (_j^IjJl>- r-jj-flj t3^3 _}' jtija-a (_5-i-o3 J Mil I n" (3^J CjJiJ>0 /oJ OjLjkj 
CjljjiJI (j-« 4ij^ljILo 4| I 111 I II (J^ii- (j-o (_yj|j-<5i^ J-'*-' Cr^ CjJJL>. L^l jJjj 
Sj-jILa jl 4.<i^ J'^ Lr^^ CjUiutill cdJj (_5l^ i—iUSJl I JUk _^^j .d-uLjuVI 

Vj . Jiijlj^sJIj jl-S-ajl (j-oj (j-\-fl-iiujSUI (j^ «dj<-a^UI »1 <i I iijl)) (j-« jljJ-«JI 

ji |^j.SLjJ3l -1 'J "' II ji i^LlLa n_gjL_L«i>-j3l (—ajljLaJI joi^ (jl f_^\ \jJt ^^jlJ 
4Ji 1 -1 jiji •■(j-' .1.1 ' "^ I J-* Cilia LxJlj -3 1 j " I". I inl Godel «Jj^^)) CjLL&jj^ 

L^^>JL^ ^i-it\ uLu^j x_u^ljJi ^-a- 111*^ <jii^jL>- (_,_LiLb i_iLiSJI J « ' ^ I 'j-^ 

(jl (_y^ ijl Ml"*^ iJlllal Ml'l'CV jljil (_yjl ^Sj-*^ ^ LilLc. (jjiiiiji (jl LUIJJ '.(S-Aj-J^ 

^ o"i I II ti 1 ^^JjjUlJ L^_L>-J I I I ( II (Jllx-l 4_j_lLd^1 4-lIjj3j i iiIL^ ^ /; . ..^ tl -q_^ LAjjL?e_) 

.(jJjiLUI dVjjfc "istLcaJl (^jjejjujl (Jj- I nil 
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I 

The Natural History of Selborne i_jLl^ ur-^ • '*-^ 

iTjjjLii: ^'j;'-^tt TtJjLlJI ^L: .<liIj^^JLj (1986) 

J^ 3_»ia_u Ij-jj j^Lj (jl^ 4J| iGilbert White c^lj 

(jf liLIi JUlj CxjsljJI (^j-i JLSj .tl jlr (jL^ La (_yJI 
(j-O 3_LJvjj Ijlj-cij 3_jjj^ IjIJl^I 4_io I n't La (j^J 

>la .ijJIjjVI I jui ^ !jl^ ^-^^ (JJLla (jl jioj 

VI (_gJjLX. (_fl^j_o x_o <_!jLaIu (ji CjUIjjjtII (jSLx-i 
(JlLa . L^LSj '"'Ijjj ''".'J i-4^_5-9 N ' ^" ^ (j_?^ LaJLlc 
1 *jj ' ^ 1' (J rij I "^ .. ^1 « U II y\ ij^kxll (_y3 ^^_;_'ll 

JL«J (jl (jSLxj CjlJl^j^pJLfl . JJlaI! Jj.:»-o (»^4iio (_yJI 
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.4-ujt3 



«LbjLjfc ^^L« » >J^J^^ iS^ Lt^ * *:LJ^"''^^"^ L>* <^ij ' ' " SJlC jjl^ls (( JjLJ»j « J CA t » 

(^y^ LlLo j'^'-'J (jSLj jsJ ^jl .^--11 jji C^JLu (3^»-V Cj^j (_y3 d-uLial (jjtijJI (<si^ 
^^ * ■ ' gLjL:>"i ( [1^1 jj_* ^>--^' J * -^ * (J-^ (^ ((^LA)) ^ij i(i>^L>. . " » 1 tj < >* * 

ijji j_yjt a^j.>\X\ jjlII d-iLi^ (jl L^ j-'-ri ct-'^' i3j^ I'jijil cjL^yLiJ.1 (_yl>-j 

(j_»^_jj i_^jlII) (2>J>-'i'-«-" oj-^' »l «ilr Cjlal I'^i'iSl j.»-i (jl .(jISLaj 3 ij» .^tl 
(_,*( i.i^jX^j Piaget <i_Lj>.Luj Montessori l$JJ '" j" "'j-a Sjl^. (_, Ir J5 «LlII 
^JJJI (j-aj-ll i-d^^ (i'liilj rjJ^I Ui-"^ U^'-'M' O' cr^ ij-^-*-^ (Vygotsky 

(j_iLtuJI » (_p_o 1 1 j '_; ' 4ij^ V (ji Ij^jiLkj JJ^ Lt^' ^Luio^l (j-« 'll I 111 I n (j^j 

»1 _i Mi'^l)) (j-o 3_c.j_o.ja_a (_p_4J I j ''i (^^ 3 I ,^ tl jjLs i?-Lc.jl (_gl lill I .J I n't 

. (((3cjJlJi,l 

ijjjjLijl (j_a ^q_A^^_lC (j_a (jj U"m 1 JL>- j' * '^ '' ^1 AuVl ^] j_^ CjjL?e_j Laj 
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4jJLI1Ji,I^JlJ dilij njjji.'^l ^ Sjijvlj LiO^ 5^!-^J ' U-LJ^ cr^' CjljbvjJI 
LuJl>- (_5-i-j3 SjJLflJI oJLAj . SjLc (jjijl Jiil (_y3 CjJlxj Lii (JLc '"'J '^.' 4jJJij(JI 

4 iS ^ ^ ^ , ^ "»■ " (3-i-« ijjJj->- 2s 1 jjjjLul ^j_* 4_<UAjj L« ijr^^ 4_u_uL_ul '^j j ' ^ * 
(jjj lSO SJj-^I jI Jl^'I^I (_y^ >S^ o' f«^'^ JilaJI (jl . JJ^ JSLI SjJLa^ 

j_j^'i/l (JjjLLII Lai . Ja^ '-^^ («-l *-^!-*^ (j^La'i/ SjJJjlII CjI o mil x_a J^Ltlb 

SjL^J^UI Jilo) S-lLlLJeIII jIJl^'^I (_y^ jjSlilll lj.<ii«jj (jl(_yl». -' j '"^ T <iji^ 1 ii II 

. LjLu jL>.i L&Jlju q] (jSUj V (_ylll i(ji:>.lj (__>^IJ JJiJiil (_yjijj^l jJtjsJI jt 

.(_yjL«J,l JLs-I I^Ut'i aJ La j_yjlj3_i^ (jyi«-o i_gi jIJl^'^I 0J14! J^JJ ^J 

(jl^ 4JL3 ti-ajiilUj lii^l (j^ Lewis Carroll Jjjl^ u-^i^ cj ji^ La jj£.j 

i^jLijl i ' '-^ ' '■ i Jl>.1j ;4x,j_LLa »i J Mil ' ^ I ^" ct-^^ CjLuSJI jj-* «Lcj-<t?c-« ^JLA)) 
tiUj JLtj.dlS^lo i4 I iio-». t Lsj-iio i4jujl 1 joHJti! j.x.>- 1 I » i"i i^j^O '.4jJ.»-l 
^_^_Aj ti.\ J Mil g| 1 11 "^ ^j-* 4-C J "ic-a ujjj 1 jS_Aj)) tjj^^j ^^ L)' i-uSLx-i 

(j^ "1 j ^ LJj_iJ_jILjj .((3 I II -^ i3_«_iji i3Ji^ 'o^' iJls-Ij SjjjjJI cjI oKII 
Jl^ OJ-^ l—LiLs ij—caLLc 4 I II o-v ijji I 1 j ' " JS (jjSjj (JA^I i(j-u^j.«j>JLI 
•.jjfc (SjLc: JLSj LiS) Jo-Ij (jJI Ijo-Ij ^LiLSj LuSI 
"^ I iKi-v. ''-*t'j' 4j^ij O'-'-'l Js>-\j 

(JJ^]_a (_a^.il_a ^.ajvl » i"i «LjJL>.l ^ -^ ■ ■■ 

^ .'"j " ui^ '^ ct^O «'t!-^'^' ij-" 3^j-4J*-o (j-u (JjL2aJI I jui jLsoVj 
LiJLa . jjlII 4j1«jlj LLaLtaJ (_^i . 5jjl_pi,l jl j^alj (oj^ ^ j' ^^«;; L^xiuu 

A \ 1 -» ^ jj U I ^ \« I 1 1 /j,^-.«ii U ,"jj SjJJjlII CJI oKtl (j-« 5^J-*^?-* (j^l '^'^'^ 

i_xjj^^ I '><« ' I j ' >» « I jl JlC 3I ojijfc ^-f^ 0' "-r*^?:^ "-^^ '" 'J'^^'jo -iJ^Lj lJJ^^J 
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ij-iia (Jj^ oUjijjl (_5JJI Jliil (_y^j . I4I cardinality (((_^l_bjjlSLII jJlaJI)) jI 
4J1L3 iIjIjlcI l^jll LjjojjI LiJ'^ jl i3jjjj5 L4JJSL! IjiaJj .tLui'i/l (2h« ?''>'5 

L^_«^j^ (.3-*J 'lS>^' (*-^>?-") ^iJ-* ^-i^ *(j^ ij^ (_,V'n t (jl 1 i>i_il Lj-SUj 

(j^ <ijJL>- iSjJJjlII CjLxJSJI 3^j.«ja^ (Jl <n"i 111 L'l'i^<u 4JL3 1 1 J Li-aHi- 1 J 

(jl .5j_Lj>-j £Lij^_La_i oJiJjLjaJLj cdJij <i^jjiJ>J,l (_y3 «(_5-<i i_p (_5-I| SjLial 
jj_aj t<d I II aL>J1 i^j-i-u (J-J-3 JulJLj 4_^_LLU,1 J^^Ij^I aJJt /cJjtJ jjjjLuI /ciiut-a 

<ljiJ jjLj I'll'' lil L>-Lfl_i (jjj .<ijiAJL!l eJ~^ ^j.>%X\ (— fl-i^^l Ijui <ijuLLo 
d_La I'.^lu il (_^ jJI (jlSj,! (J^^v Cjj.^i3 (j^l 'ijJ^JLlI Cj I j-ujLflHj I (j^ JlJJ-«JI 

.CjIjJl2JI ojui 

i_xjJLji^Ij JlcIj^I jL>>Jl (Jj^ (j'^ i I iitl (j^ 1-2 VI SJlC ^Jj mijII '"• '^'°i Jiil 

iQjij^l (j-o j-jjSLII 4_i^ I ' I ' ^ --IJ V ijjijJI (j-« U'^^^ «L<iJj . jijii! (vJiiLLOjjI^iJI) 

lijjUfc LLoLjI (_5-3j .(JjjUJI (j-« sl-iitj (_5i^ ^ J J '■^'^'^ diljL^I jsJUk <ij2 CxjlS 
.Sji^^j^ LlJIjLo 3_uIJlJI (JjLill (j-a ^ jft (ji Lft^ i(j^j^VI (2>o (JjiaJI ' 'II i j'a 

(j-o iJi! Lc jji5=^ liJLui (jl^ i(<sJL«JI (j-o 3-jjLJ pLii (_y3j i 1950 aLc (jl»- 4Ji Jl^j 

• a ^ A" t 1 JLAj i(lj-uS , . ^jLijl , , JL>-lj)) «ll>-j_a JJutil -n ^ 1 ^ '^ jjljelu ^ ^ 1 11 ill 
(jj^^jaj tVjji ij\^ tlA=^J .(Jj-iiiill Ij-A ^IJlJ (_y3 oLloJI^ i^JJI (_, _n Ml ! 1 (Jil,l 

Ijj.^ (jl /«^(jjlr ij-^-*^ o^J .vij^lj (j-« ^H^l ^-^"''^ cjLiK ^ /fi I » -V (_ya (jSLj 

slj^l jl " " ' I J ' ^ *- 1 1 ' L^jjjLjaj A^Olj Jju (jl i-;J-x^ Ct-^' ^Luial (j^j ^ijL2j 
Sir (jjUJlS (J in I iitlj-2 j-j-<-u ^^^i J^J ii_jjiuiJI uJ^ i_yu^Js>- y\ ip I ii->>JI (j^ 
i(_,_»l3m (JJ-2J' (j-« v^jLtluLji!! j^lj' (j^ (c^Jj'-^ t*^ dh"') Francis Gallon 
/oJ-iJl ,j_a tULjIaS JjLj 3_l2j^I (_y^ Damara «ljl_alj)) 3-Lu^ -^'j-^? J^^5 (jl 
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(j^JLaLi! (<u i«L«_LC (j-« ijj'^' L>"1>^' (J-1l2^ (j^jsLil Jl>-I (JLi i^-pJl (_ajLiL 

(j-SLj joJj . IjlSL&j itiJLLlI (jj/ljJI (JjL2^ lyCi^Lol joj i(_yjuJI (jj/ljJI (JjL2^ 

.4 J I Ill—La -^j 1^ ■ " (_yl^ 3^.;T ' ""'■' f^-^y' OJ"*^ (l>:J-^_>^' J' (j'<->-i ' 'lU (jLs 

(_y^ (_)iLc i_gJJI I Adalbert Stifter ^pjLujj, uIjj-JjI (_yJU'^l j^Lill ;j\^ L*i^j 

jLi^j T-LjUJu 1 iM^jS ^La dJLa i4"ijjj->. «LaJ (_jJI jtiLalu ij-iiii^ )«_<j/LlII (jj-ill 
•■(_j l_i La L^ 4up£ La (J^j .jLtsHJVI ajIiJS CU^JJ\ q] f_^\ ajj (J^ 3j>-Laj (J^Lj 

' " J ' ^ -» ' 5ii<"ii iiVI (jjJ id-LtjLila ^jj '^ ' aJJt JjlII "iSj^Ja I 'n i nj I jlj 

d A n ^ 1 1 /<^ 1 11^1 ^ 1 '>*^ t (J-**-* (3^^-*3-I.i [j-4-3 iT-L^HJl JJ-* t-i)l^?-<iJ ji (__)lojjL>. j) 
^^ « ' (_yi jjiil «LtjL^I J <n" I lij ^^^ ■~.. (JSLa .3 iil"-ie-a jIjl^I f_j\r SJVjlJJ 

(_y3 JljiJI I J < J J U jJ-jJ jl i3jjj|j_Li5 <iiji>JI (_y3 i"i I liji Cj I K 1 1 J iCjLjjj/LUI 
jLju «Lc^_4^?E_a ^j_jS Ij . Juul jj^L>. LuLjLi-iol ^j ii«n dJuiij d i no"*- JJ-* •-liL^^-^i^'E-a 
J J I II 't (ji (j-SLft-j^ I L-yitJ Ljjiii- I jlj . ((JjJljJI xjL^I pjjjja^) 10 (_yjfc lillj 
CjI <iKI1 (Jjj-3 3 (jl CjLiJJI (2>a J-JJJ (_5-3 'i-^-'-NjJ . 20 (j-a 3x.jjija^ (_jJI JUlIu 

L&l i < a ij3_jL>iJl 3 oK (_yi (_ylll ((Digit)) 3 K "^ .^ iii-vJLi SLa^Lc SjjjjJI 

'.(( Jijil)) ' ''"„'' i_^ '*"' ((c:! I iio->-)) LifcLuLA (j^O Lime d_uji^jLJVl A oKllj '.(()> J 1^1)) 

jjT (_y^ ((Sj Mir ))j ((jjLLuI (jljj)) LiLuLA matlactli 3_«jJl2JI 4jSLujVI 3 oKllj 

"^ <i Is LUajl (jLtitJ (JliLiill (j^ J-JH^ JJlC (_y3 (((J^l£ ^^-» •"■" I'lolSj '. Jl>-Ij 
CjUdJI (j-a J-JJJ (_5-a (((j-Ujl)) 4.<J£j . ((j-^-aJLflJIj (JjJLlII «_iL-3| JJl^) ".j^ ■~"'" " 
. (((j-^ Mi-^1)) jl (((j^jVI)) jl (( (J-lLl»J I )) «L<JSj La ^:;tj (jyl^ Jojjjj 
i<lJ_Lj(_a 4_La_2j (_jj| (_.iji jj L^l (_j.uLA-i i5jjI^^£[3 4jJJlJ(JI ^ .^ UiVI ^ u. ^ 

(j_a (Jill K II S-sLiisLi <ijju Ijljj j<ij it_gj mhII jiLkiill (_y^ Sjjii^ U5^ d^ 

.l_gJjLj(JI ^liijjl (jjjLjj'i/ 3S-».^i$ aj Mir (_yJI Jl>.Ij 
(jLLuj I ii'C I ii^^Laoi (jLioK 1 it ((twelve)) J ((eleven)) (jLa Jlilil Jj j . n (_,lr j 
J i((thirteen)) ■■' _■ '^" ((three-teii)) j '.((tow- more)) j ((one-more)) 1 o i»L-L«-a 
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7-lj3 (« two-tens » (_gi) ((twenty)) jutjj . I JiSLij i(( fourteen)) tcjj^ ((four- ten)) 
twenty-one (_y^ L*^ i/n^U *j^l j-A (j^L^'^l Jji^ l)*^ CjIjl».IjJI 4Jj_lo 
Cj\ < 1 II J^ f_^ jl Jl^'^I Jj-^ 4_Lj1_4jj i_2lj.x.i 3_43j . I Ji£L<fcj itwenty-twoj 

1 (Jli Lt-aTiAl, I J 4_«_L!I 4_«_LiLaJ L«jj ^^J^\ i_^\ 'LkJ (j-« J-J-*^ Cj-^J ''^h'JJj'^' 
4jj3^1^ 31a». (_y^ JJjlII (jlSLo (jLa i/n . ri-»JI *ljj».Li jljLc'^l Jajj^ dLUL>.j 
(j-a Jljij (JJ_iLS (JjLj^I (_JJ.>-I (jf 4j^j mij'iII (J1iI"h jII ^^* ' (JjJi^vV iJlIiJil 

jLjjIjJI (_j3Lj j<U (_j_L<ijJI JLJI X-lljLis] «_L<lJaJ ljJ^>-0 ((j-«-l'^l J '^'■•-11) JiJvljJI 

J>L>. |_gj iiM I I (j;y<-II fOJ (_,_L<ijJI (Ji^lj (jr^jJI (jj'^l (_yJI I (t'i'sIIj fj^lj 

t^^ I II J II ^■^J-II J '^''^ ^\ jj_u£ij ^_7^i^*- jj-uSL«_a ( tjJ^^ JUlII ?*-JLjj /cj 4«L>-^I 

joJ L^JLs id.2j^JaJI aJ~it L^ )«-IL<uJ (_yjJI 4^u'^l (JJjlS 1 1 j "j . ((jj^^ji^j (jLijI) 
l_5J^ IJljvIj I ^j j A ^ ^JLa-" I ii_i j<sJ ALkijJI IJl4^ . 5j_L4ja 4jJJlC <1jJl<ILo (3^ 
4 oKlla .(_jiLala j»UiJj /n i n'lj ijS^ (oJ «IJi LaS 1 1 JLL2ju^^iiSi ^^J^\ (C-ukLio (_jjl 
jjL^I Cj^Ij ji (_yl<ijJI JljJI (_y3 xjL^I (Jli^ij (j^ Lj' ct-'-*-^ (Jljl^ i^llLa idoro 
ijLo ' "* ''' "''^J (^ d K^l Ia'.II . Ijj^ Jju (ji >jJi.l (_jlf o^J -lSj-"-^' '^^ lt^ 
.(21 ,20 ,19 ,4 ,3 , 2) 51<Cbe-o pU-a 41^ (>u doro 3 o K (_y-^ 
(J^Jl.2JI 4.^vj_J;/ (_gjjl JljJI ALikJ f_^ (Jii^lSLJuIl ojui Jilo cjJs-Z <J 
j_L^lj_i (^ (>i J TjiiiU sLxJjlII j^i'Ii! ^ jjij t^JJI (735-672) Bede (( j-ub 

3 I II J "Xll jl^ J^^-'^ Cf^^^ jIJlC.'^/Li «LoL<iIl<kl (3iiajl Ji^j ^1-^ • "J II Q^jJai] 

(— il III-*. 3.Sj^ 7-j mij i_5JJI (. A.(_! 325 aLc i(_yjjiJSL!l Nicaea x_<k3=^) 3jJLoj^I 

JL>.| Ajj Jjl jjk TT i.nnll j»jj jjj x_<iJ>J,l IJLA (ji^i JlSj .TT iionll ajj JjJl:>o 
(j^jTjdiU Jj^. TT i^iill JUc (j? Jl^I IJLAj) J-iJ>II Ji.n"'^ (j3 jJU(JjI I liir ijjej 
(j^jl III II (»J.jJI (_^ ij-'^ lS'-*^' -^^dr!^' L^jJ 7' '^■^11 -^i^ /*-* ''^l j. „' ij-' 
JJL%J «LuLajjJI "^ iiij (Sll j<uj.2j (_y3 -> ,^,Atl Ju^ f'-ij'^ olj ''■'^ • K)^ ijj^ 
jjlS icLj<JL2Ji,I (»Lj3| ojui Tcjjijj JljSG lS'^J • "^^ JtJ^ l£>*" ' ■^'-i^ ' r'ij'j^ 
4"ij «i a "ij^LLai- ja^l^jjV (j^jjJLa IjjlS Vlj (JjjI Jiill jj '^^ (J^jSjJjjISLII i_^i^ 
JLj-C 3JL>- (_5-3j .(JLiljvVI jj .>. ^ aJljl! pj|j_ii.o ( ij I II ja^jJ (3^ (*J '^1 

(Jj^jJI i—i\ I ii-»JI (jLs I JiSLifcj .f_j iii'KW (jLaj.j>JI (_yji 3jji«JI (j:^l^ ■■' .^^11 
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I J^LlII (Jj^) aJjU^ 7r_l I iit,l jM^ ijj^ CjjIjj>JI ^JjLj JijiflJ IJJ (j^ Jjl Jjfc 

De coinputo vel loquela digitorum (jlj_Ltj 4jIj^j . (. a. <_! i J^IjII Jjijj '(»• 3 
Jjixj djj^JaJ ^LalS Lvj^ (_g^:»j (((jijU^ 2I (Jl <n"ii iiU aM^Ij JjlII jJ^^vd) 
jjLSj .ijjJLjJI CjljLJiiVI (»ljLJtl<jiU hj^jHI (_jJI Jl>-Ij (j-a ijIJlC3| ;«-j-«->- 
.4_Luj (_flj| (jj3 jjSI (Jl^jJa WjJJ' Cr^ t— il I ii'>Jl jsi^ (_y3 <_jLo /<uii i—iLjSL!! I Jui 
^1 1 ( II (j-J-il-j-* (j3-^ ^ "' 1 ^ ^ t^tJ-Ji (J-^J^^ : ^jlj-i-£3L«_a ^L^_u_tlj (( JLjJ)) ALkaJjJ 

cjuLajJI (jI^ ij'^ 4 <i I ii'vj tfjj (Jl <n~iiiiLciiljLiul 4 1 im'ij (_yJI tijAJj (jl (J^-jiJI 

jLujiI (_5i^ 3JV jiJ '^JJ J <n"i I iij (_J JJI (J^J-Ilj i4 I in'ij ^ 1 11*^1-10 (J^ji- (jj^ 
^Jj>-jJ\ IJlj^ 03^ 0"^-** ( I i^j^ul J i^^-jS^Ia 4t-Llj^j^_u) «Li-i3j^ajl ^_^ -^ ^ ' 'i*^! 

ti l^j ,". t «Luoj^^ajlj jf J * i"i a 

lajjjusH (jLcuJ^kU (3S.4-1 JJlC J-pl i_^l Jt>-lj (j-o jIJlCsI d-JLjILa (jiLiJj 

3jI^ JlIoj .cjLjJLhI,! ojui ^jL^il LjjJaJ j>s-j V il Sji^J^UI ^l (_yl3. jl 

(_gi K(5-J1 I nil jljLc'i/l)) x_a jj^iaLuj Cjl-Liblj^l »1 olr jLi^ . a. i_! I 500 aLc 
J J iiilj j-flj-aJLj ijjj jljLc^l S-JbHo CJJLC.J ,j^,^\\ j'% ,^~ (_ylll jl Ji^.'i/I 

jjjijJUa jia-LMj] jjl (_jJI J^JU tlilij i(jl JJLc Lui 1 -- 1 J 1 1 J J ^ . ^ 1 1 j^Lj i_ajIL»j 
(j>liL<sj V (jIjJljlJI (jl jufc (jLS LIj .«(<s^l^» jl j-«J>o L^Li j|jL£.VI i_3j^ 
i<ijfcL>-j I ij I III (jlS (jlj iSJjLxjO <l2j^Jajj) . jl Ji^al 4 lii^ _ _' f*-^ '" L<»l^» 

L«-Sj (. jlji^al S^jjija^ (j-* tlr^' jJlaJI (ji>^'-^' (j-LilJJll ^^« ■ (_,rri 1 nl 
3X^v LflJ, Lj -1 " j" (_ylll) pj-i-II I j^ (j-« ((4ji^ljJI» cjlj_u.<uJI fj^ JL>JI (_,-* 
(_y^ jjjIj liil jj (jSLj /<sJ -iJla i(2lj.«JLil1I 3.S;ii>JLi L^UIaI ,j^^h^I 4j^>KJI 

(jLajJI cdJi f.\j->J>- S-JJJ-I JUJlj>o cdJi (2>^ f"^?^ '-^^Ij "-^Lll ' ii'>iJI «lj->-l 
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.(jlSHIj (jLojJI jl^^i J yii (_yS L^jjjUijj jlj^^U 4jiL2:>JI 3 .J ,UII 

»1 1 ii^l (jLs ijJjLHiuj I'LxjjLill jj '^«ll S^LSib ^ '-^ j"j " '-4^'-^ - '-^ a1sJjjX\ 
ijo^ La LJU (IjS^j 10,000 ,1000 , 100) Sj-i-tiUl jloii'MJ S^oiJI 

jjjjLtH^l ^_^1 j-uliij 1 JUfcJ '^>->-i *(_3-*^ l5^ 4_iLtj_a J-Ji^ iJt^^ILa ^>-^ 3-^^-* Lr^J 
dlL^l Mi'itl (jLa |jl£LifcJ .SjL>-Lla 4i;vj_a f_^ ^^JS>■\ dlLiJ (j-o CjLxJSJI jSjUfc 
ALikJ jJ-taJ (_y-3 3_iiIlL>J,l (J^».lj_ll (_^l J _i Mi't jl Ji^'i/I f.\ I III (_y3 3j>^'j 

jJljJ (sjjI 3.<J£L!I ojui (jl .((googol)) 3 oK oi-Luj UJla idili 7-LUajVj 

Jl^ Juja /<u-uVI I JLA pL-a shj ijJu^ 100 4_Ll<u (_,lr Jl>.I^I jji ljL>. J^^JJ^ 

(jl (j-SLflj (_^l prefixes «|^jljjJI)) ' ^^ "" • •■! (_jSLj^i /oJLc La j.». f_^\ t_<j^ 

(JLS_JJ .(...« (j^_j_Ljj )) i(((j^_uj^)) 4(((J^_lLj)) 4(((j^_LLa))) (((j^_jj)) * U ^ 1 1 t I Jl 1^ * 

jj«'^ll d_p.l (jjl L&jjLj-aj (jl^ (_ylll oljj^'i/l (j^ ((googol)) 3 <iK i-iju3 4Jl 
(jiiLJUJ /oJLc: (_yJI 3j.uiJJLij -(jj^' uIjUJ (_yJI (j^l 5.«JSL!I ajjt cJi-j jiSj 
cjLLI f_^ Lfcjjjjj lS>*-' -^''J^i sLu-oLj L^IsLjjjI aJi^ (jLs i(Jj.2lxJ,l (_y3 

(Jjij i4_uj/j^lj d_ujjL!lj 4_lJLl»^Ij 4jj_jJL>oVl£ '^^*.'.' I 3 '-"'*,' ^ .'"j "J J'' 

.jji-Lla (Jj^j (_y^ CjJlxjjjiI jl^JLiI L^i (_,lr 
(JLlLiill (_j^ jljLc'ill »l I III (jLs ijj^jJIj j<sJaj>JI (jjijjLSxJ (j I <"ij 1-4^ Lai 
3_lJ1_ljjVIj 3_JUajVlj 4j^j^Ij 4jJU'^Ij 4j),J^VI) ^jJLll ^jjjijjVl 
d 1 1 iiilu ^^* ' * I 3 '^* * clLi-iaJl cLfljjjj LaLx-i SjjL^t-a cLcj_<i:?c_a (jj^ (*^^-''-^_5Tr J 
/<s_Lc) l_Lj>-jJj_ij^lj (JjiJsJI >i-bj dJdJI (Jliljjjio 3x.jjija^j ^ja-JI jsi^ (^1 
(j_o Tciilj j^] d-XJ J-ill J J ' ^ « 1 1 3^L2j (_yJI L^l I iTitlj . (d_LaM^I iIjIjj^^I 
fj^ jl Ji^'^l (j-oAJ (_,lf 3JljJI (Jill ol^tlj I J3_' •'^i (j-oj (jiiajJ I j ' ^ « ' L^L^^^-C 
4j^jjiJI 4jjj|jj'ill (JlilJiill Sj-oj (.yJ^J ^',>^ i '■■' Ct-^' (JliLii!! (j-o ^^JS>■\ Sj-oj 
(_yi^ J<j Mijij djij '^llj «LuljjiIlj d-Lijij^lj <ijSjjIilUlj <ijj^^jJI p '^"' (_ylll 
JLa-lj (j^ (Jill oKtl (j^ S^Lii lJJj3:J i^JJI Jiii ii'^l (_y3 -ij'>!' Jj"*^^' ''-'^ 
Cj^LjLS_a I '■^y (JjJljsJI IjLA (_y^ A>i3) •'^'-»^' i>J-<k ^^*J (_y3 ^j ■'■■'- (_yJI 
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.(a^^u^ 


ui^LaMcji 


)LuILJ ((a)))j 


«» )))) ^*"r<llS 


English 


French 


Gennan 


Greek 


Russian 


Polish 


Lithuanian 


one 


un 


eins 


heis 


odin 


jeden 


vienas 


two 


deux 


zwei 


dyo 


dva 


dwa 


du 


three 


trois 


drei 


treis 


tri 


trzy 


trys 


four 


quatre 


vier 


tettare 


chetyre 


cztery 


keturi 


five 


cinq 


funf 


pente 


pyat' 


pyantz 


penki 


six 


six 


sechs 


hex 


shest' 


szesc 


sheshi 


seven 


sept 


sieben 


hepta 


syem 


siedem 


septyni 


eight 


huit 


acht 


okto 


vosyem' 


osiem 


ashtuoni 


nine 


neuf 


neun 


ennea 


devyat' 


dzyevyat 


devyni 


ten 


dix 


zehn 


deka 


desyat' 


dzyevyat 


deshimt 


father 


pere 


Vater 


patir 


otyetz 


ojca 


tevas 


mother 


mere 


Mutter 


matir 


mat 


matka 


motina 



Note: stands for the Russian soft sign, wiiicli clianges tiie second of tlie ending 

iljUillj 3-il^ L4IU (_yl!l oUill ^ J^(_y^,Jjji.| jIjLcI JaLflJl SJjLaxJj 

i|_gjij'i/l (_3JU'!s/l iJilaJLa .SjV^JI JlIo Ijljj lilljj i4jJJlJ(1II x_o J^UlII ijJs: 
ioj J 1^ 3 .J. '^;j i(j-*jJI jj!>xJj •cj-'j'^' aj U -^ 1 1 jjtij (cnumero uno» Lj'i/I 
HjUjI I JL>-Ij)) oj^ cLLa.2^1 oJUi JLi^j . (cjjI h^I) (j^l JJjlII i—Sjjij (_^jj5cj 

i4jJL<ll,l (_y3 (jJLlII jjuJI /cjjjI «j.jj^)) 3-4Kj JjLiIx^ '(J^'i^l (jtJ^ Menninger 
i<i-tju3|j Sjjjfc (_ylaju 4JL3 «j_uS» <ixJSj JJL>J.I j^ ^ J j ■^ 1 1 Lol .((3j^ij» (_gl 
.«j_uS iSj^LJ i(jLij| I JL>.lj)) jji AUilll jjJijj i4j^ij ^j^ jilS I ^u^-lm (_gi J-Aj 

.^^^1 SJU-jII (j.uSL«j cJljLo 2j^L«JI SJiill 03^ 'J^ iSJa^III aJJt, jiJi^j 

(Jji Jl^ (( IJl>- 1 JlJJLJ (J-ujJ (jlSHI (jl)) (Jj^l (2>C uio^JLa l(Jliil JjJ I II (_5i^J 
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L^_La -ii^>— 1 ^j' ■ ^ cr^J .((4_Lj_u (j"A_tJjl))J (( LajJ (j"AJUjl)) j2>^ (JjjJL2JL1 » iLlSjl 

8-7-6-(ju) 5-(jjL^I) 4-((_^ /\ ^) 3-(c.:,]) 2-(L.I) I 
^jLa) 1 5- 14- 1 3- 1 2- 1 l-((3:jaJI IH^ 10-9-((jry>L4jl Oj^O'-^) 
•(J^^ul-^l) 20-l9-18-l7-l6-(5a3.lj 

L4JL3 iLdJjJ 3j»jIuj) 4i».V 4i>.j^ f_^ »l olr SjLc Lajjjjj .Sl_i-a-U SijL^ 
1(JjjLlII (j-« 'J^'J^^ ijj-^ 4Il:>o 7"j>J L-o^lS "i^J (jSJ . ((4^-lJI i._i I ri M La Ij-JJ^ 

.CjLjjioljpl /nlr ^>S^I i_gJLll jji (jjjjj ji Fibonacci (_yJujLJ5ja^ jl Boetliius 

(J_«_«JI f_^ 1 J I iiLmI IjjJ UJ ^ * '"'_' (M-"^ »1 ol<!l Lai , jjjjj-aJLaj ,j^^^x^ 
f.f_j ni''^ ij3^^'^' (_P-* "iJi^ ipl JjVI La! . L^LS^LiLaJJ S^jjiil pj>3 (jj I ri M f_j\c 

^_^ j__)-ia.jJe_Lu ^Q_Aj^_at ^ jj t nl ^_^ ^ tr i jl l 7'L>tJ ^>-J-o (J) (j^-^^ ^.>^3-^ Cr^ (j f^ M 
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(jj_l!l) William of Occam j^LSjl <_ajl (^'-d-'j '■-'^^ 6-^ J-i-^ '^J -^ j'al i /<.! 
jJlc (J I <n"ii III (j-« ^S3^^ '^" ".(J'CLlIliII (jOJLlLJI (j^"'"'j'^''^\' \j ■""'' ?"-^'j-" 
i«L^_Lo (J^l jjjLj ojLsol (2>SL<Ji,l (j-« (j^ '-^1 "-* ij-*^ j'^?^^ iLuiijI (j-* JtJ^ 

(jlS L^S) ((aI^jI (j^N I III) (jl .(cijJI <1>-L^ CxjI La jjLalu si-J-^i (J <n"i I ii"t V»j 
^^^ cLuLtuiill CjLilaj^l (jLa-j I'll UJIS I i j '» i(j\llj^l (j^Li (_^^ j I l-^j 
|jLj_a jo_<j/l I j J I '^ ijiLsjj idjjijjjJI joiaJI i^jL^ (j-* o'^' L3-* (o'-^j-" <-^^ 

.jiL^a^VI 

(_yj| JJI J J . ^ ^ 1 1 jl) cl_LojJi,l 3JLLa_«JI tJJ-iLS J-A i(ju (O-alLa IjLj^ sLaJj 
, J 1 ,^" , ,. 4j^ mijII iIjUjISJI (jl » ;(_jJl1II ^jtlll (ji^ 4_ii^ (j-'^l llA^ ((j-*>^' 
L^_Luj|j (_y3 J-^J-ij lS' ''-^J Lt^ i-Sj^^I dJLJu ijja I-jJ>2j «.(_yji J^ 'iJ-«-^ Jl 

f_yjs dj^ Ij-jjLA jJLi^'i/l J-4^1 Ijlj^ jjk ojjk^^ (_y3 IjlJLI Ijufc (jl .((i_2^lI,I 

. JJjiJI TtJjLj Sjj I II a (_y^ i_p-4-« (j-ujjLill M^J • J^l 31^!-" 
U-it) sJljJJ SJsLaJ jii-Li SJjSLo LajLj Lit I ; Mi^lj (_yl!l jljiTL^b/l 3_JLlLaj 
S^LusI /aj (_>_fl_i-aJI Ij III 'ij VI i_. J iiilj^>JI (_y^ (j^iaUJI (_yk: ,jSLI-a^l^l 

Sj-iiii^ (_yJI Jl>-Ij (j^ Jlju LiJLa I jSL&j . LujLi^ ^J-^ (jl (_3-Il «Lj^L«ILo cjI Jl>-Ij 

. LijLjLl^l (_5-<kj hIjIjJjI I I I iltl (Jl <n"ll llU 

«_iLi^l (_yjkj Jj I iH~^^iisVI d-JoIl cjLjjjiL>JI (J »" I II t L^la sL^iiVI (j-<->-j 

. J-JJl^ ALJij (_yJI (J-SHJJ iLLiijJI jsJUk JlJi^j . 20 (_jJI LlL-ojj aJJt^ . LLloJi^ 
i(((jLjj_iai_C)) (( (jjj_iai_c » :^^_tIjLc JJl^ (J^ i /t , ^ J t CjI Is Cj JLa-" I II t (jj^tjj 
j_L«j j^i Ijuij iIjiSLaj <i.~<Ij .",.1^ ^j'" (u5*dj') """'^j '''"' vij^iJ)) ((jjj^o) 

jl ji^'i/l (jl Jl III LuSLxj 4JL3 iCjI oKII j>jui aIjlj-"ii iiLi jiju lyx^ Li^^j . ji^lj^l 

. ti 1^^ , ,.jtl 

(jl (jVI L'l'cS.<u (j^J .CjIJl>-I^I S^Lxisu (_,<jjU (JS i"i t AUajJI «(JjiJU))j 
«(jUj-ifaJL3)) . Jl) JL>- Jk^ ^^.jv 1 ^^jy-LM (JJJ>-1 LlAJ ^^ '"-^ (j_a Cj Lc^_<i:?E_a L-d-LxiaJ 
I j "'I oIJl^'^I 4_lJL1ILo (_y^ CjI K Jj.:»-o i"i I int IjiSLiij ((CjIj Mir <jl!^lj))j 
d-J-cc slj^"^ d_»j^.jji sLSj^Jo L^I I ''■-y (j-^-JJ (_5-Aj .i_!jjiaJI 'LiLiC 7-j.uSl 

* )j-xJaj glLal I II n LbLfl 4«LL3L«Ii_a Cjl Jl>.1^ (J_A^ /*-**-^ *'.>-^i (J-* Vj^ . )t_<iJ>J1 

Jjj^^il (cjI JLa-lj J Mir (j^ (O'^ t3^J f-*^ 'lSJ-*-^' ^I t^ill (_y3 iLiJI (_gl) 
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«-ll r^l (j-o ^ -Ijj"'* L^ (I^^^' O' "-SLjiiJ^I (jJI ^ '^ji Sjiiill OJLA cjjI jl2J 
i«(j-<.J>-^LflJI <— il I rl ■>■)) <ljl_l OJJIJ^J dh?'-^' isi oUtI (Jj£ (j^ ^-lu-ajl <— il I ri-*- 

(Jj ij^^jJl (.7-^ <ijSj-iiJI Lijijji o'^A" o^^.' C7^ ^JlJ-" I rij JljLoj 'Oj>^ ^-'^ 

(j-o (J^l I -1 j '" (_p (jJ-iJ-^ ' 'J ' ^ ' (— fljS J-Aj itiJJi (_5i^ VlLo ■''-"' I 

Ifl^j'K liLjLj x^jl .t-jjjiaJI JjIjl3- (j-o SjlaVI (jjj - 9j 7 ; Jijjj 10 

(j-<_tJJ^I (j-jl (_fj_>-f S J I J < I J l*^ I ri 0-»- (2^ ijj'^' JJ-«JI 5-iLjj |_gj I iljll 

^1 i_gl i(_yi4jJI liJjLu (_yJli!l jjjiil 4.uiiij «(_yA!l JjlsI .(5-7=2 tj'b/) 
xjL^'b/l jJl^ f-*^' ^ J J^ • (5 - 9=4 tj'b/) j-jLi^I j-jjl 5jJ,l jui (_y^ 

t-ijj^sl jlj jlju . (60= 1 0x6) 10 jjjJlj^j.<ij>J,lt_jjj:3lj 1(6=4+2) 4jjidl 

. (63=60+3) lo^i^tt (_yJI (>x:j.4J>J,l ' ^.'-^ij 1(3=3* I ) SjijJl^I «_iLu3'!^I 

.63=9x7^1^1 0^1 
«:lj.^^l (jLa (Milo 14*13) 10 (j^ j_i^f Li^io J^ o^-^^^^ ' . 'j ' '^ b 

.(70=10x7) 10 jjulJLi ^LcJI '.'j '^"'j (7=4+3) /n^jto-^ (<u 1(j,-UjJI 
(ji.^>ijL_Lll x_«.j>jj (12=4x3) 3_j_LlJi,l x_jLi^'i/l ■ 'J ' ^ "' cdJi Jljlj 
.-ilj^l Oj-SLl^ .(182=100+82) 100 .Jl-j-ij^ Ij-J^ Ij . (82= 1 2+70) 

. 182=14x13 

« Ji-U)) Aui i_^ 4Ji (_jJI SjLJoVI jJljso) S"iji.4JLll eJJt 4_Lajjl^i- La n^^ 

I 1 i .'J ' -^ tSs-^ (jl JlUI (jljjiJiJI (jSy "'(Jj-SJ 3-oLc. 5Jl I iiU (Jj(j>Jj (St-j I'Jitl 
(j£Uj Lkjijjili 3.2j^>i3j 4j^jjl_^iJI (jl . AxB 3-<ijS ■^'^^l >* i_ALaJlj iA,B 

tjjJllJI JjJl^I (jr^ o^' Lt-cbjj (jt 
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A = 7;B = 9 IOi>»JalB, Ai>«JS u^ tjj* (i) 

7-5 = 2; 9-5=4 (B-5) ,^,14^1 l(A-5) ^£(-^1 -iJI -cr^ c?^! j_iL^Vl 

2-f4 = 6 Ijj.^ti ,_^l Au'iU »^L.^Vl I ^.^! 

A-fB-10 = L^3xj!i-a 
6x10 = 60 IOjjjJlji_.j-.il 

10 X (A+B-10) ijjt, oIjJl«JI /<i\) 

3x1=3 5jl1J.I jyL^Vl ijj-il 

60 -t- 3 = 63 ' 'J ''--'^1 ^"j^ '"' j_jj>ijlj *_<ij*.l 

7x9 = 63 AyR ■ ,Ij-^ ^U._, ri«,j 

A=13;B = 14 IOi>«jjSiBjA,>« JSu^UJ*(ii) 

13 - 10 = 3; 14 - 10 = 4 B-IO (^^iiJI lA-10 :tt!-^l aJI :cr^ tj^l j-jL^VI 

3-f4 = 7 l|j.>.vi ,_^l au'iU ^L^Vl I hr^'\ 

A-i-B-20 UiLj^t=!i^ 
7x10 = 70 10 jjjJLu-jj-Lil 

10 x (A -f B - 20) : jj» Cilj.'inll fiSj 
3x4=12 4jZai j-iL^Vl ijj-il 

(A - 10) X (B -10) -.yi, jUVI ^j 

(AB)- lOA- lOB-i- 100 i^jL^ \Xi,j 

70 -F 12 = 82 c-ij-^l i_,MUr i^^Ug-ajvl 

82-flOO=182 jjj^MJu»^l 100 lJi^! 

;;_^aLjjj IJu&a 

10 X (A + B - 20)+(AB - lOB + 100) + 100 

13x14=182 :^ AxB ^l^a. jli Ijijiij 

J -1 ' ^"" 4j^jjl^:>JI ojui (jLi i(13 X 14; 7 X 9) (jVLilll (jl jui (J-^-jj L»^j 

L^Ls lilli x_aj .iIjLijtAitJ SjIj_)JI Ju^ l^K Ml j-J-i3 (j^J "^' iSJl>.Ij 3K nia 
j_L^ jl JiTlVI (JjLui^ L^J .U',1 j"t CxJK (_^l 3.2j;JaJI (_yk: L»jlj Vila j^jj 
aJlSj L<i£ ijjIiLj^ j_lc. ^^^t-i (_3^ ??-I'-*^ I-* LiJLc. 4.2jj_LaJI aJJt clulSj itcjjLlII 
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Sjjjj^l j! ^i,^U jl 5_LLlLiII jIJlC:^! Jla i^jjIiSUI jIJlC:^! ^ ((S^JLalai) 
(Jj_a i_j_lJL<j/I (JI <" I iiLi I i—ijJlSLo j_i^ i_i^jLj,Lj jljl^^U (_^j_ojJI (JjiL<iIlJI 

cjI jo-Li jl I L&jI Jlj(j jIjj (_yill «LuiVI ijrJl SjLi^l j! 5jj m-^Jl djIjLiVI 

S^LusI i^J-X^ (j\S 1 I's'^ '^ "■■-" (_y.t-L<t--yrJI JajS-LlI (_5-l^ J J I nl SjLc iJulS 

(jLS I jJljlJJ SjljJl^ SiLuol (_p (JjLLa /~»l j.^--tl aIjSI (j^ (»3^ (_3-Il 5Li-ir>- 
Jjjj jljLc^l «3jL1^» (_y^ ((3_ljIJljJI» 3.Sj^JaJI i'jJt f_j\r Jlx». JLl^j 
tlJjlSj i(j^ i I rill i_aVl (Jl^is (j-ijv^Lill CjljLxtl:*^ (_y^ ^ ,^«ll jjjui I". lot" I III 

(_y^ J ■n" I iM Ijjjl^ L4JI (_jJ^ «LujjL^ t3^l^J L^^l C5-^ 5JjjJI (_|a^ (j-* lJ-«l-«J 

1 1828 (»i-c (^jUjvj jJh£L ^Ij-II oj-^' ij-* '''^J • '3""^' 3JjjJI jj-ol Jj(j I 111 
j2j_a I j"il . I U ^^^ ^ ,^ . tl ijjLjfc J <i < "1 I n't i^iila i<ijjLLajj^l 3Jlj.iJI CxjlS 
(_JjJj .(-jjlj-i^aJJ a^ "1 I III . "»V1 '-^j[^ (jlJila I jjii! I j j 1-^ *" CxjlSj i_xjljjiaJI 
^_^ «Lc^^_a ^^ .^ • 11 i>jL_A jj-« <^ oV (^ «La^ i"-^'^* , ^1 lA 'tl 1 ju^ ^^^^ ^1 V"il1 
J^Li-J . L^jJEJ L^la (j^lVill jj-Sj I 834 aLc (_y^J . (jJaJ (_y3 (jUj_JI 3.^1 

(j\l».^ Turner j_Jj_Lj f<s-<-uj) • L^JLoKj (jUj-JI (_yJl-j-o c^^^i»-l ^jLjjiJI aJJt> 

•(1JSL4JI t3j>^l 1^4] ij^ju^ 
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,i_a^L>JI lIiVLv (_y3 JL-ajl jl SjjjLflS ^ '^«ll J <n" I rij i_gJJI 
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(_, 1 r JjG (_y^l ((Sj-JoiJI)) (jLa ijliill Jjj I n (_,lrj ■ 3 li 1" -^ I ^Lufu'^l jlj^i 
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^.^aJI 







J-<ui 



Boethius «^_yjj-jil^» 4jiJJi Consolation of Philosophy "5 A ... 1 Atl ^jljl i,i)) e_jlj^ ^j-a f*-"j 

.ijiejjllll 
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Q^jv^Lill (jSj (oJ i4_uj/ 100 3-jl^^ JlIas .Sj^jajj/ 4jji 2JL^ LLjLa^ I Jl>- "-jjj^ 

aJJb ^J^ '*' Ijjjll^l (C^l ^^-t-u ^ijy-^ (2>^ Ll:>-U 1 Ju^ tl>^ f^J ^L^'^j'^' ^l^j-tiiJ 
(_,_lJj i(_,ir^»tl (_yi£: (Ji^-^ t^L^ (jtJ-!I tiiij^ iSiijj^l Cj^^r mtl CLu\^ 

.SjLtillj 4jjL«JI sLpJI i_JLLiA p '^« " 
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11.578 ^ ;^ S 



Ijjioj jiiSi SjjjSLa I jl Ji^i . , I U"" (jul£l3 ,< ^ ,\\j ,>.ll JjjL>oj (j^lj^l (j-<-u Ji 

aLcu^jI CjJlJV iCjL«jiI<J>J,I (2>« J-JJJ (_5-2 J . L^jJI ^^-liill i_f jJ ^ >|tX«tl ^^^ J-iJ(3j 
(jJLlIjlj ^jIt* (_>l3ljX.'il CjuI I r|->>JI tjjl <)<" I ri_l IjjlS (j^JJI (JJjLLII «Vji (j^J 



ss 
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iLxJj ijl) 3 j -^ I J 1 1 lIiIJlJ S2j . L^li 3^^l x_u^ (j^ ^W C7^^' ,.-<l"al ^".tl 
jj_a (Jj-Ls) L-Laj Cjj o"i ( tilj * JLjJLJ (J-*j J-La (j\Il^^_<iJ>J. 1 (jAjLfc ij\J («Uai^LUl 

(jljJAj Boethius (((jjjj_ljjj» I j i ■ "j j_<ii^ «_iljj| (jj-ill (_yJI j^aj ^ u j u ^. ^ 

(jL^J , 1 (j J tl j-OJ-J (jT^I 3jj1_uJI (_y^ ji /OJJjJI fj!^ (JV^' X-<i3^l (_y3 L^i>^ 
. JUjLJ JL>- (_jJI jLv (JjIaSj (j-UtuSLuil «(2)JJL>^-l"^l » (j-U t_!jja£ I Jui (_jJI J '^ 'j 

CjJLIo JL3 ij^jSUI jIJlC:>U ((3j5jitlll» jl i«5jLi«II)) 3.<jiaj'i/l CLu\£ Uj 
Ij_iIlS tjLs njLojJI (j-« ^^riJ^ '-^4j '^-^^TjJ' Lliul I ii'>JI (_y3 4 1 Qt" I II a JJ^ 

(j-SLj /oJj i3^^ljJlj oW^' vIjIjjI (Jj (<s1«JI vJiiljji ij^ (<sJ L4JI .1— il iitll (_yJI 

Cj^LaOll j_yJI i_3J^ (jlS La jji^ (x_<j/l^l oLijL^) (JjjLl2Ju 4_yJ-«J i-^ljLa-"ii iil 
5 tjiUlt iijUJI oLuKJI liJ^L^ J^3- jjjj La LJLc: iZu\£ (_^l ajiii.iliiti 

(j^ lTjjIS (JiiLlxILsJ, (_, oUII aJl^IlII I " . 1 °ij-^ J 'Ojt>^ Sjlc Cj^I J 4jjL«JI SLpJI 

. LH'g ^.ULiJI 

jj^jJI (jjSi CJUI I M-»JI (JI->- (_5-^ .2^J.JalJ 4JI I 111, I 4^[juuS ij$.JiX\ (j-«J 

cxJL^ LUSLa I JSL&j .Sjii*!! jj-ajJI ^ VUji1<j/I J^ml 5Uj.,._.ll 4jjjl«JI 

.5Jl2jla 4ajl iii-»- Jl or i «lj^V L^ILlLL^ CjjIjjI i«ilajjiji» SjjIiSUI jlji^'i/l 
i^jjijaij'^l ^^jjs>. (_yJI JLLLijiJ(_yl!l jIJlc'^I (jLa ilj^iaj jii^^l CjLjI iii-!tii!j 
(_,_LJLJ (_ylll) mille 3 K JiLa i2jLj_LS (j_a (_^j'^l i-Sj.^'i/l J <n"i 1 nl (_ylll jl 



s^ 



^^ai\ 6aJ 

(j^ ji idil <i K II (j^j I j ' J ' Ja_L>JI (j.SL«-i «bl liil j I Jl^^'^l (j I ri-»-i (_y3 

JjJlJsJI t>-iJJ . (l_gJj-jJI 3jJ (.3-'-^ CjLJ- U Ul jl JJJCJ>JI (_yl^ ^Jjii-JK) 
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44a^\^ s^^>^'^\ 4^\ ^ 



I 



«Lcj_4_3c_a 500 (j_« J-^' 3 '^ \' O'^ ' iJi?^ (j-*j^ 
cIjIJlLII pjJJ (jlSj . LxjoI LajLc (3^^4-1 tixjijtj jjSJI (j-a 

pLaJvl LlIL>- £L<ijj .(Jjjia (_pLSJ i-^3^»- jlj SJLcitA 
f^j-uj (j^ Bering (dJ-bj-jj) i^Lu^ja ljjLl».l ^a^Jl (_5i^ 

.(SJ^ 10,000 aio)^^Vl 

^J ^ J ^ . ^ 1 1 J » ' . ^ t, I ^jj?ej>J1 ^j_a ^^LtoiJl ^ J * i , ^ t 
3_iSLat (_y^ VI 4JjL»im julL SjI JloJI 3i;vj^ IjijjLajj 

^Lc: i^gJJI Incas (LSLjVI) 1.1 Ml ijjJ (jl^j -SIjIs 

A^ Jj (2>^ (^ tlA-' * '-J^JiJt-a ^nil^ c_a_pj_J J>:tjJ 1 ^_^ ^ ' 

I'l I .,!< U ,--3 Aztecs (^iLLJ)Vl) La! .5-l»:i£wa 5JL1 .,. . 

(j^Li-iiilo (jLaJu 1 <\ itj njLjl^^l (_y^ Maya (IjUI)j i^^j 
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jji luUilj l£Li"^lj dJLuj'iil i^j^ijJI I— ij< i~ill ejjt «_L<iJ>J (_flj^j (Jjiial ojSLj 
(_y^L5j ,_jjjjji^ (_y^ 1^1^ l-S!-*^ (*4^' ^! ' WjJj' C7^ Mycenaens ((j^jjjjjill) 

i <i_LJ5_L>J I J ^ u ...J tl LSj^I (_y3 ^ i-» '^^1 alj-ifcilj jbLtil »1 i I iiiiLij 
SjJlJl^JI S^LSill isjuk jIjI (jLa i^JLuill l^^j>af u^ ^jl^jlAII jllILSIII (j>hij 
ISj^/ljiiLujVl joisijL^VI l4jS;jjl(_^l 4^U^I SjLiVl^.SjjLJijSjj^'^l 

(j^ _! 1 lr-l'^1 tjK I rill (_,lr Ij^i-I I'm ni (_yILl I <_! J^).J>J I i_JjJ-U L^jJljJ V LjUIj 

LSLIaJ (_yIaJLj (j-Lj-SLjj^^l J5J4JI 3^L2j (jLs idilj x_oj .SjJLuiiJI ISLjj-aV 
JJUlII 3^jJ(_oJ sLuIJloJI aJjjijJI (J-« UJJ n_gj-iiuaJI aJLSUJI 'I^JI (j-« blj-ulj 

Vjj^jj iiiLuj^lj ISlJiU SjjJljJI cj Lc jjj-aJ, Lj Ijj>^ lijJLijiiJI ISLj^I f^^Js 
J.j-a_flJI I JLji (jj^jjuj . LjLII JjLiil jl2j(II jlj^'i/l AUaJj jjj-^JI 3-«J (_yJI 
SjSLj^'b/l /ttjjkLfllLi (_>^U. aL»IaI xjs iSjSLj^'b/l Sjjii^JI 4iL2ii! J^lSLII ,^ jII 

(j-aliJI (Jj-aJI (Jj/^Sjj . ISJal (JjLj^ •^^ Liiajij ijaJj-flllllj JJiJiil d-JLuSiJI 

(_y^ 4J jtt^j^-i-o IjLA /a^a (2>o j-i^^ ti-*^' jjjii! ^(jo(j"'^ (jK (jj jJI LjUI (JjL^ 

."ijjjjjal SjLill 

JUiiJI ^ d^gJhrfj^itl d^^AJI 

Kj;_a!j Sj^^^tlUl oLVjJIj IjO^ LJL^ ^ , „ l ^1 o>LJI o^^-" o^ 

joJj .4 J i"iU,l 4jLcjJ S^ljjJI j_y^ jC4xI:2Jt-l (JA^ LaS 11^1 <1 in^lj cl!ul^JJ>JI 

q\ in->J\ (jl (j^ (*^J-" (jr^ I j-ik) .jjLjjiVI I (jjl->- (jl (_yJI -i>>-J Jj'VH (2>^ 

ij\ iii'tVI J>»-j Jj-3 tiJJJj liJLLA J J U " J 3_LJL<uiJI ISLjj^l ^ mIusI (jl^ 

.Cj^L?t^ tjj-^ '^•ij'^ ^LJ^S-l^^ 2l U Li_AJl>.| (J-l-i3J 5jJ?E_iIj ^_^Jl>. jj-« ^ ^ J i , ^ rt 

Jl^ (j_o JlJ(_i L«_j^ cJi-jl (t_xjJljjJI) ulJ^La^jJI (jl ijJl SjLiVI jJl^oj 
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A La- 1 ritVI S^^SLa (_yJI i3.SjialI (_y^jij ^ J j ■^ " (_yJI (jLiTii nj UlSLa 3^L2l!lj (jj jJI 

^ * J ■' J 5-j^ i'?ijll CjLcjISJI (j-<-i2 iiiJJj (3^ («-I L)!j 'J Ml J II (j^J (3j-uLl1JIj 

ji (j"* J I J 1 '»o (2>J>S>-fl-o (JjjLlII tjj^ (ji (j-o ^JiJJ .dji^LiLail 4^jL>JI (_Jj^lj 

(jLS . jl JLc'^l (_yi jl 3 J U II 3^jj(J,l (_y^ CjljjJalll ^ (Jjia JJLC i^Jj-u 
I jIJl^^LJ jI 5jij.j>J,I CjLjI I ii-»-ll ^ J J ■^ " ja^jJ (jSj jisJ (3^ I J-«JI ja^l£Lou 
(_pjJiiKjl 4.2j^JiJ jl LiiLfljIi VI JJjlII (j^ -^ I . ^ aM 1 ^.fljjJa ja^jj (3^ (a-!j 




«ljij (_j 1 r 3-uJLA CjljLJiiLj iMc j-iJU (jl^ ' p j I" '^ (jJJJI jJjlII jIj-SI JJlC jI 

»_U3J_OJ J mill CjLJiiJJ JJLC (jlSj .4jlj^I (ji^ Jl 3L^I J I J , ^ -^ 1 1 (J^Ji. 

.i_j_jj.j>JI (_yi <_jjLj>J,I 5Ji I ri t (_jJI J J I'll L^jlLsLS^j L^Jj^j ijiiLiiuj^l jjjufc 

.(_fjj>-VI <i::tLji3lj ^1 j . ..Ilj jjjjlj^al (j-u_)j (_y3 Liiajl J <n"i I n't CjLJiij^l CjjISj 
^^LJaj /<s_<Iij x-iisjj jjlS L<i£ iSj^'C I rull Cjlj^l (jyl^ CjLo ^Lc «_»I3JJ iJjjlSj 

5j^^_S_a 5jLc ^_^-Aj - /cAuL^-us /a:>-L4.>. ^jl <t'ie-i ^^jL>Jll q\S 4(J_iLl^1 ^^* * 

^^jl^ 4J ^l^-^ CjIjLIu j) CjLuI jLj_a ^j-a ^^-uilul ^^^JLL^tll /^^J-ll 7c-cX-l La jjjjL_u) 
. g| i~(uy (_yS ^ILaJii- (J^is jl <— ij|j.j>JI (_y3 jj-'ji:'^! <ij^Lj ji clS^Lji (j i ii-*- 
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«Ljl_)jI -ij-l^ «l_Lii_jL^ LajL.fl_a LJU2J.C l_<i^_La ^jVl tc-l^s^j . ^Jo-saJI 1 Ju^ 



illHI 



lUlllli 



a 





(_, Ir Ojibway ((_yj_5.ij^jl) 3 I jjiit l-o^:5=-A (J:a-iJij^ 3_uli!l SJLjjJI La? 

tjj I ri I iiy'n (3:^ JJI ^^iS"-*^' (XSv OV^ Cj-^J • Sioux ((j^jji n) (JSl-LflJ rajJe-o 



I > II I I M il M > 



(Jl <n"ii iiU (JjIl«j \jj\h (j\j\jL^^\ 4jJI I'll!! ISLj^^l tjl'C I II (ji dj-a^LiJIj 



i:>Jl 3t_Li3 (_p-* J-Jtil ^js>-] »i J Mil ^^_ajL?t 



«L^_UJ ^jl"^ 1 11 ) IjJlSj i(jJjLjl ^^^jr 1 11 a ^jl o^"i ( iilj ^S I lij^l * ^J~^J ciri-^^ 



^0 



^.^jJlj |J9jS^jdUI ^gj^JI 



I'd^ 



iBlack-foot cj^ ijJ^Li 3i;U^ Jilo njllLu^ jl ^^Lu^ c^Kj .(jijoicj /<ui* 

fcJ «L)l JaJ . Jutll ^1^21 «LiLL:t_a 5j_jJLx-o Jl^j l)^-*" (J-* *LiJJ_a 51^1 ^J o *" t nl 

. L^^Liu La jl i~»l j.^--ll jl (_pjjLi>Ju 1l«JI jjLjtjj <ijl<ix. (_g3 i_^:*-<-u J^^jj 

(2>JJl-lJI x_jLi^I JJLc) 20 (_jli»- ^ i-a-ll Lu^La CjljL^J,! (_gj" I rr a (jl^J . JJiJlJI 
7-j_LaJI Sj-^Ls <— il <j" I III SJLvji,! aJJt (_y3 ' •« i^ll (j^ Ui^ '^J . ((j-LaJLillj 

(_, \c JjJj 'J^>J "^ ^! " ''J^J '^1 3-«-<-»'-2Jlj ■ 'J 1^ II ,3£LI . >Ll[3 jii^'i/l 

((CjIjjI)) i—alijj "IJLa iL^i>-j cLtujjjJI (JjLjiJi,I (__yiuLiI (jLtujVI "l^jvlj^ i^jJ 
(__>^L>- "^L^-^ CjUaLJuJ "^LtJjl sLxJj J .>.ai ^j;tj i_^^ I j i j '^ j d.Sji>JI ' '' •'^■'^ I 
pl^^ji-lj ((L^la 4_uJl«J,I Sj-oLi.) 'j^'H jlSLliI : JJjiJI ^^J^laj (_y3 3 o i nLv C^l^ 

di^ S i"i U cjjI Jl^j .(J-ulSHIj (j'jj'^' (Jl o»"ii iilj i(j-*3-" l>"'t!^-5 i(<uj.2jJI 
5_iilL>J,l Jj 1 -»JI (>_i oLs^ijJIj i^jLLLiiill oJLjk (_y^ '^jjJ cr^' ^jjjjJI 

I i^j? J_i it_(.uiJtL3 5 ,^,^^~,ll CjLiLuoJI JLse-a (_^ V aJlSj (_yJI 3 ri mi'i^ U 

. l<j<jo> 3 nTa ill AjiaJI (_y^ 

>jjj i C-*-^ CT^'^J^' oLula (_y^ Vj) jOJJ-SjJIj (^jiajLflJlil djjjji^ J <n" I n" 

. i-iiieiJI I JL^ U^ !!' " ^ ''^J' Ljl^ (Jj n _. i ii-».j JJiJiil 3 li 1 -V" 1, 1 3JL;;£iI (j^jjjijjjJI 

j_,_Lc i«(_4J (j-^ («-I 'iJi (_j-!l (JS!^^i>*'^' .ijigll jjjlJuJI (—flijtlll I ij I II J^jijj 

/oJLc (_Jj-J l-«^J .(_y^LaiLll j_LJLliI 3_LaL}jJ (_g3 -^.^^J '(Ir' ' ' '1^1 i_aVT (_f J-a 

j_jjji:jj 3jjj/L<j/'^I Sj^I (jLa iMalinowski (_,'C i n'^j-uJLa 3aiL2iII Lp.^^j^pj'i/I 

(O-J-SJJ (JjJl_c£ Sj-iILaj SjjJL>- L^iS ' >! ' « ' (__)l3jjaj iLLaLalial 3^LSj (j-« jJjIO 
i>J_ik (J-'-^J -^^'-'^ ^LaJiJ I j ' ^ -» ' (<u2JI i>Jut «Ll>-| J^!-*3 L^I jI i<:LdjLuiJI 
(_yjii«JI Jal Miillj 3ijj(Ji,l f_jJS fiji i_JjILijtA (j^ SjLc (j_jSi 3j-aljtjSVI 3"al ^".11 

^ Ijjlj Ijjjui liLuj^lj IjUIj KjVI JjLs Ji^jj) 3j^U^II iflLSill ^^ 

CjVLsJI oJLji (j-* ij^ (J3-^ ??-^?-^' ^^J^l 0^~^^ (j-*^ •■(_,'( I ii"°lj-i-iJl-a Jl^Ij^ 



^1 



^.^aJI 



«-j^ I ri II (J-flJJI JLSLJoi (JiLo - SjljJljsJI lIiLjLSiJI jjo^I I ju* (_y^ Jl^L^jj 
■ I j'jT^ ojuij . (iJiiLaLSilJI (j^j (JjLuil 3ijjLo JojLj/j cj-^j) -^j-S-i^' cdj^j 

(jl (_jJI LSj^_oi fj^ SjiljILo j-J^ CxjlS ij-uilll CjI jJj_o -1 I--' « " (2>^ M ,>.a 

^^^ ■ 'I ' ^ ' ' -^ J 

I— al i'?r"SVI J_A (j-ojJI JJJ-a (JjjLl^ (_y3 (j^jj.»-^l (j^Li aI JLa-" I nl (jl£Lolj 

3^jjLa jjfc (jyj^l i-sLiili^Vlj p ij^'.ll ^ J j ^ ^ ^1 i_gJ_HI (JjjJaJI (_,lr Jj'^l 
Cj Lc j_«.j>J, I CjLSj-^v sLjjiIjJLj l_ifcJiJjL:>o (3^1<l-i 4_L»jjiaJI jj-ajJI CjIJl>-j (jl 
.SjjijJI (LxJjj) J 1 ^llj (J no I'lll dj^LJcJj iSjjl <i I rill aIj^^Ij "ij^jjaJjl 
5jjjill,l JaLiJ'i/l jIjTj 17-1 toll 3jl,^AII Cjlj-jiUJIj ijL^illj (Jjill i_^L«j (jl 

. L^_2^j LljLljv i_i^lj_ij p 1^ ' ■ (jPJI tLuiosI (_yji iSLpJl jJljsoj . ^ ..^uII 

jjj^l i?T ' Mi'lll I— Jc-^J ^^jJtil 4:9-L>JI - (SjJ-^ f'-^l ^ ''^J' >> ' 11-^1 dlLj-LsJj 
i_jJJl^ ,j 1 ' '^"'J (<UJ^^:a-l aJl2jJIj - 4j I ri r-»Jl I " » I . I U" 1 I lAJ-Jl ji ALJliaJl (_yJI 

pj^jJIj I L4I0 (Jjia^l CjI Jl».^ I j'"* S-ual <"ii iiVlj 3.SjSjJI j-i^ CjLj/Ll2JI 
(_^1 j jLjJLA (j_a 21 JlJ (cLbjj_«_a 4jjl < ti aI^^I pj^-l (_p-«) (_7^3-^3-* jl-rj-*-* CT^i 

* i^jLLM (j-\_) (j^ («-I (j^ J^^' '^'1 Iju^ (j_a aJl^ ^_A i(MlLa t (JtHjl jl p^j>JlS) 

1— L. t - :v ^^ LaLki-j (^^l i(( i_La_Lfljv)) Lx-ij-^ 3~?^' tj"* «Lul Jl^I 4-jJ1 t iill lSjj_ai 
jjlj-a (jjy^ 4_L<J[^ djLjj-iiJ 4_iJL;LiLaJl Cjjl^:aiJ SjjjjJI "iji^LiLaJI "-l^^ 1 Ji-l>-j 
LSLjj-al (_^ iSj^ ^_3 * ^ ^ ' . ^" . .. rt tijjl^j:e_j /f^ jl t nil ^j_uj1 (j_a (jSLx-lJ (j_ajjl 
(_j_Lc LsjijjLA (*3t!-" O'^-^ ."ijixJiJI ojLjfc (JIlI, S^^Sj^ CjLiiiAj Lf>^ 'LjJLo-JiJI 

i_ajjLiJ jl 1 j" J 1 ' ""'_' (»y'^l tjv t3i>^^ 3JjLa-o ijJLui (jSj /cJ o^ i5ji:>-j 4Ji 
IjjLo 3i;U^ jlj^i 1)lc. L^o^ l?>^ Sj.».Ij 3JL>. Ijlc L^j^ ' J^ J' '-r^'-*^ IS' 

I j'ji-^ ' ll)^^-*-'(*¥'^' o' *— ^J^llA:^ (*^ -" j •1 r^l 'U'^J " '^'^^-i^ Js>-\^ *LLJu (_y3 
(jA_<5J d-Jl jl iclilj i I n llj jj J '"' ^ I J )«_uL<ji^l (JlLo j-JJ I SjjLjla CjI J.>-j (_y3 

^jdjj (jLS aj_lJL3 .(_3-jL^jJIj tiiLcLtuJI (J!Lo jJu-ai cjIjl>-j (_jJI I j i_; • ■■"' 

(_yj| Jj-iia (j^ j»^l J^ j-iij (ji (j^ JJ^J • U:y-«-*J (srf^j o "" '" ' ^ ^ ^J^A" 
IJlj* (^^ |3j!>-^' (J-^'rt^ CjVjLjtA sLxJ (j^ fsJ (1>^ • '■^_i>-*-* Ij-oi (jlS j^l 



^9 



(__>iaju CjjIS 1(Jll1,I Jjj I II (j^J .jajiiiJuJI ^^^-i CjljiaiJI ^^* ' jLJejV (j^jJJ 

J •^~ '"11 (_y3 CjLjjj<L(Ji,I (_JJl>-V i_jjiQiI ^ .^«tl AJs>- J o<"i I ii" iJli Lc jjijsj, I 

Lj-a-C i_2 Jlj>o CxJLS (<s3 njj^'i/l Jljlj I '^'' Jjj (jl^ (*W^ (*>^' JJjlILs 

- CxjlS (_Jjj>-'2l lIi Lc jjijsj, I (__)iuLJj . I j*^T^ ^ .^.tl (_yi^ CT^j:? o' LT^l W-^J:? 

»(_, Ml (_gl (_j 1 r iJ-J-I-5 ^J aLIoJ liJUji (j^ («^ '.Sijlxja 3.2j^Jaj Jlju J^Ja'^l 

cjjLv (jx. A^lSlil 5-1.>.Clhi.I I j3j-^' L?-*-^! i-^^j .(_yjjil£jjVI jj's li'ill i_jjj-o 
tiJLjJI (jj_2JI (_y^ 3_ujjj>Jlj ^^' — ijll iSLj^l (_yJI ISLJVI (JSL^ cA»^j 

(<s-^-«_j-CJ Sjl—Ljaj Ij I III III •(»-<-J 1500 ALC (J^Lajj . Lj^jj jM-lII Jlju j_<i^ 

slj^l (jVI I j^^-^'" 4^Lu^ (_yl^ Sjj^lj-ysl Manco Capac (tllLil^ j£LJLa) 

J I ^ "' 3.IL1I0 3:JjiJ'i/l Jl-i»- (_5JI-ci (_y3 Cuzco (jJ^jj^ L^Hftj-oLc (2>« f<iSL><J 

LaUaJ Ijij-^Lljl p j "'I '^ i3_ijjSLo 3J<J (_yJI l£LjVI jLaH^I (j-o (O-C-jJI (_,lr J 

d U , ,.lj I Cj^La- 1 11 tl JijijtJ Cj_iLSj .d-jJLc d-iJLjL^ Ij Sjlj^Uj i_jjljaiail 

j_yi«j l£lJVI 3JlI (_y^ 3 oK (_yjij) >jjSLII cJJGjj , (Quipo ^^ «_«^)cjIj^jjSLII 

JLSc L^i/s ij^ '^'^Ji (J'Ai , d A I ", ^ A o'^' ij ' .1 "'' I ^ U5^ ij' O^^-'-'J •«tj-JJ-« 

x_<jbJI 0>2JI (jr^ S^i-Sj^^' (jr^ Bangala (VLSLJLJI) j^Lj-ua (JS, Jlil,! J^u^-u 

i_!USj ((Cjl^^-JijJI i_!Lo)) (_5-3j . M^ jl "^'j-^ -" j I" ** t^jJ SJlSc OJ ' ''*_' J '"''" 
(_jj| (JLj.:>JLi jI miJ (jlS isLx-iJiill (j^ '^11 (_y^ Ijji-ca jjj jUI ai'l ij i"i (_yjju» 



I 
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Q^lot" I iij j^>-jj 51-cj (jlS '-j-'J^ J'^^ (.7^^ 'iJLa lii^l^l (_y3j) • SjjIiSLo dJL! «Lj jJ 
pjj (_yi^ Jjj uy-^ 03^ iS^ lJ^ O^J .(a^jUJaa (O^a-s- J_i-a- Ml" (_y^ >^t!^' 

tj !>!-»- i ij^ LJ^ aLjUSI (_yJI jLlij (j^J -O^^' (J^ LT^ Jl^AJ (JLjJl^Ij 

(Jl o<"iMil ^j'-'j^ LaLx-l La-uslj ijSri f^ iCjIjLiVI j>JLA jj-* (*^J^' i.7^3 

iSjSl j j' ^^ ^lS^_l_jSJl ^Jl jSJJLl «L»jI1j (J-«J » L^l o^li til «LflJji:D CT^ JlAIjj I til 
1 jL^_»_a I 1-^ -1 * t Jl-ULI (JlLa 1_4-1JJ * 4_La_uaiJ ^*-<l^>- '"*'_ ^ (_^ aJl^" i til Lx-lj 
jijjS <i^ (jl£ ^jjSDl (_5-3j . La j-«Li U^JlII LLbjLLo ^^ 5Jl2^ LLoI JlJcILjiV 

(—Sl^j-tlil Llxj>tJ l_Cj_xlD^_a ^j_jSJ1 tJ^J . gUl t ti'^j «u_pt_tijJJ i>^^j^ -^'^ *Ct^ 

.|^j.^v (_alo <ijlj (Jj^l (2)S.*jj (^^JUl) Camoyos (((jj^jj^ISd (_jX.Jj lJusj^ 

. jJJJ^J^liJU ^^ j-^ '"■'! J-Jj-^HJlj ^ . ..^ t ^J_jSJ1 '.(j-< M Ml jj_« tj_3^^ tj^ (Jj> t tlllj 

Jjjjij (JjajjJ 1 1 JLA (JiLo (J.«^ '^■^t!^ Ct^ ^ J ' ^ ^ 1 > LaJI (3^-«J. 1 (j-a (jjSj Jl^ 
JU>-I iJjJj <ijjjLi_a (Jj_S^ i4_L»-jj fk^JLxj^ (J^J ij-^*" '^-^-''J^ '^-''j-''-* ^ '^"^ 
Lo-J-S 5-jjl t ti'ia iJliL^L.u/3 C7^ 3j.a^ 3j.Ju^ ^Jl>-I 1 ^^^'- >-I^jJ (3^^^ 4jlL^ 
A^jJl fjJt Sj-iaJl i>JUfc)) L^Lj ajJkc (_p (j tiolj j-Aj <1>-J_^ JL^ jijjjij . 1 j 'j ' 
(_jJl1J1 (»j-j-1I (Jlj-ls jjj-oLuj iiJjjJaJl (_y^ (jjSLjj) Ijl^j •'^J^ (jiLa_il (_gjjl 
(_jJI (J-i-oLjji)) idjLjljJI 5j.i»JI (_yJI J J t"i_i j-<kj L^JL^ i(( Lufc (lA-'j ■ ''t!^? l5'-*-"j 

(_yi j I U il . ..J i(jj,jl_tu]lj (jjl^LiJl (j-A-O^jJl (_5-^ Lj-* (.3-2jL-^ 'Lt-^^J ^'-4^ 

Sj_iiL«Jl ^ ' ^'11 ct^J 'f^-i:? J^ ajL-a^ (j^ . «— il t ti 11 (»J-jJl (_y3 tlLJI (_^J^^ 

Jj^Ljj |_^ jJl jJh£L |_^jU>Jl A^jJl (jjSLjJJi 1 jijfc (j'i/ liil jj - ^ LoLjlL ^j '^^ 

JL^! ^ ojJLji-l Lxjj t^JJl) KJV' '.' ■» '°'il tiJJLJiJI (»liaJjl (jjLjjt (jl^ 



flfl 



JjL^ L^_Lo J£J j-aj (_jJI tjj ^i". ,. ^j ^IS I III! (jlS cdJ j J J I lij'ilj ". (— iiiS-a (_, 1 n 1 ii-»o 

. 10,000 ,5,000 , 1000 ,500 , 100 ,50 , 10 -.^^j^^^*^ j^JiJ o^J -64" 
5-j^< I in II iTjbl jLoVI cu^lja^j 5:;U:^ J£LI ^jJKuJI trjUlir^-^VI c^l^j 

.x_u3jJi,l (_jlr t^V" ^-^-'^ LaLtaJ l^j"^! J m" I nl i(_>I=ljX.3l iSJUfc x_l«j>J 
(_y^j .(Ja:>JI uJ^ S^jLa iLajjtS 3-<fcJ '. Ijiii^ (j.«jialu ^jjSLII ((aL^jId CjjISj 
i(_ijjjuallil 4 1 «n" I M a jjl^sl (jj^ J-S^ i5JjUI (JLi^JI Cjli^jjSJI vJliLcjji^c^ 
(_y^ 5JjJU>JLI lioj-LJJI ^^ « ■ l1<_iLSL3 .4jj_m «L<iJ^ (_yJI i^lilo ij_ulij (jLS 
ULj . IjlS-Aj iCjLj_o Laj—i-C (_Jjj>-Ij .."»ij .':.^ ,_£_^lj i(( jL>.|)) (Jiiju (Jj:>JI 
(JixJ £jT JjjStl jjj?1_l (jl^Ls I JL«JI (_y3 i_2^lil Jl:>JI f^Jt jJjLLo ^jjj.iiS>- CLu\S 

1^^ ^Ktl ^><j^l tLk^l (>SUII ^j . 1 00, 000 J j-ij^ I ijy! -5J^ l55 

(.(_fjji.i (^^Loi (_y^ jjj'CII Jl «n" I III 3-J-flJ^ (2>C <-3j-«J La (_yJI 1.^1 Ml III \jjt 
i^j.>J\ '"'Ijl T* (_y3 J «n" I li" CjjI£ (jl^jl (jl (_yi^ ^ ^ '"' 3JjJJ Sj^-liu «L<iJ 

jjLSl^ . j^>_i_iJI fj^ KjVI t_u(JL jLfl^l jJ^ 'f Lj'i/I i>jui (_y^ JL^I (jr^ 1-4^ 
'"'," -^ "■ "*> ^ ■-' I " -» " (jljJi—i »1 J i'ijI (j_a ^ A I ", -^ 1 1 cjLcjjij>J,I (_jJI jLiiiJ 

(_^l liilj Sj^U.) ^jJjoJI CuVLflla-Vlj ir}^y^3 if^^lj^l 41aj .t-xjIjaiaJI 

5-j^ s I II < II cjLajUlLi ^ ^l«"l I jj^al )«_L«j>-j i(4j^.jIij (_,.>■ Lxb I L^j^ ajlSj 

(j-oj .j^jjS «L«j^L»JI (_y^ ^jjSLII (_yl^ I U ,A -»" I ji£J_o «LjjIi ^::e-i (_5^ iiJUlS 
siLt-o^jJ ^j7m^I lLsLu^j SLxia^l (JlLa i«UjJjl ^_^_ali^_a jLj^ 0_3^ O' (J-<i^i^>»J> I 

j_p_a Liia-j) ^ J ' " ^ t t^J^\ *L_uJj (_p-« ^JjO jl*^ 2t I cJL^Jlj ' "^i^J 4tJl)LC^_4^>J,l 

■ U ,A -- 1 (j,<_oj^iJI (j^-ajj-"i imU JJLC Qi^ O' ij-* "^^3 .(((—ilo (_5-3» SjUkl iSjUfc 

.Ijijv Ij,^ j»Lki!l IjUk 
(^SijjJI (_3^ OJt>^ '■'^ AaIU-I (jJ JJI (IV-i 'f^W^' oJui (_ji Lb (j I T~ij Laj^J 

(ji (Jj_2j(J,I j-j-c (j-* J"'^ jiia ii_jia j-6^ (1>^ sLuiVI liaijtj Vj S-ijUSUI 

«:L«_Lc (jl JLj_1 .4_2j^_LaJI OJl^ Cj^La- i n II ■ U A -,- 1 J p t" , nl ^jjSLII ojSLj 

«4-ij1 Mil iiVI » ^^ ,^^ll ^jji \jJjS i^^jhlxj (j-LjaLSill (j-A^jJ-llj 4i^_jlji_5>-'-'^' 
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3 ^ ■! . .. II 3_j_2^>JI ^_^ jjLJj_lJI (_yji^ .^j^'^l c_ij f niW (_jjJ 5^1 JJI 5j^ q^ 

^■■j I - j II t-tli^ Cjjl^ liilji^ . (S-uUJj'i/lj S jLJVI Jj-al (jl^ I juij) 5^1 jJI 

«_ijl_i SljjJJI ,j-« L*:5=.»- j-:?^! CLu\^ i_^\ iVedas (((jjIaj^d Sjuj'^I 3jJjjJI 

y J (f^l^l ^^* * /dtjj Liiajl jjjjjl Jl1,1 ^_^ ^J 0*" t fi t^a-oJl tjL£j ^ . ^ ^ rtj (Jj^la 

. dJ^vjJ I (Jj-i-3 Lflj ji jGj 





W W w Y Y 

_>i.L£ ^L«j o^Li^ ^jfcil jjSi ^jtll oLJj 



Y 



)«_L.<i:5iJ (<ul J (JLo^l (_^i^ (jj-ilijJkl (ji^J . 'ji^ tSr!^-^ 3^^-' Cr^ l£lJVI (JjLj^ 

ijjjls)) a^ju-u] (5 jJI) i_gj5l3ljj^VI (JjjJaJI Q^jiiajj 1^15 chasqui (t_gj'C . nLiii) 
(3 jj ■^ "■ 1 1 (JjLjijJI Liajlj) ^jjSLII Q^LiJeJ IjjlSj i(J;vlj_o (_yl^ ((((j no I'lll 

(_y^ (Lij_>_aj ^Lj_o 1 230 Jlajj (_ylll) 3^jj^ (_Jl Quito >1j^ (j-a >jjSLII Ji 
(^ (^^-j-« 750 Jljijj (_ylll) Titaca LSllLu 5>j^=tj (_yJI jSjj^ ^j '(^^' S-cujii. 

j^ljji CiJl^ (JjjJaJI (_yl^J .(j-<-«-o (OjIiJJ (jjj (oILlI IJLA (2>^ («-Ij •f'^' 4j^Ij 
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(J^ o'-^J • J-i-* ■^ ■ ^ J-^^l (2>c. L4I0 (J^ 'J^J'-ri '—H^^ AUaHJLi 3x.jj^ "^L?-^' 

j_^) .j-=tJI jJa^ 3>a j^JlS 15,000 ^I 10,000 ^ jCUi; oL^Lfljjl ,_yii^ 
^ J -» ' >» " 1 1 jjLj (_yj>._jj Cj-iIs (^ylllj) LSjLji SjljLji CxjIs (_yjJI slj^U La^ii- 

JLi^JI crisis .^jjSHI Sl^UtA (j-* fj-'^ Jalaiej L^l^lj 3_lL<ij(JI ol^Jt, Cxjl^j 

(_,.>■ Ll^s^I jjx. (Jilx-i Jl2jlII cjjI£j id-ftj-aLtJI (j-o 4lijLjjJi,l cjLSjJaJI (Jj-alil jl«j 

. JLi^JI L4I0 J-^-i "-^^Ij C^' 'Jji'C I rill tIjL't.qJerJI ^^^l-La (jj3 
dJi (_yji ^jjSLU 4 J I 'ij\>ll Sj-J-il CxjlS i4-ulji<^lj^l (_,.>■ IjjJu (j I '~J La^J 
(_}ja (j^ 4-al jLa-'ii III (j^ (S-Ij . (Sj-Jii^ (Jj/Lj/SI li) t_gj mhII ALkajJI a Jiir" 1 iil 
cl!L«.<Cl;>J,l t_il I ii-»- joi^ (_y3 %-uj\^\ oj\ Mi'itl (_5i^ dJiLa^l jL>-i i_£5-<-u lSJ"^l I i< Ml 
tljjLj j_o LxJ^ i4.Sji>JI (_y3j ./<JL«JI (_y3 3jLjSLIIj S^IjjJI i-2j-»j (<sJ (_^I 
diui I ii'^JI '"'^ ■ ' "J ^qJIJI jjLijLtj_u1 ALkiJ (J:?e-« l1a1>- cLuLc ((jj jjS 4JL>.^^_4-i )> JJjlII 

;j< .^tlj 4_^Jl2JI LoJJJ 4.«-1Jl2JI (jUJjJI (_y^ jljj(Ji,l (Jl 0<" I llU 
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I 

I Jl>- Sjjiaim ' " ' I J I ' >» -- 1 1 (j-« I JJlC (ji i_2jju joJ 
3 i I II 4000 J-J^ Jajjij'i/I 3j-^' ct^ Sj^^j^ Lljl^ 
(j-o (Jj'^l I ^ , ^ •, 1 1 J^Laj VI (_y:a-j I II 111 J .^»tl jj^ 
ju is I j2>^ * t_Lfl_ujl jjLxj^i i Ja^ J '"-^ »_i_uLjJl ^jj_aJl 

<_JJ^ J 1 ni ^LlO I 50 JjLJ (_yijL3 . ijj LLA <-11>»- (_yl! I 

i_i_<ii^ *lj.ja_i-aJI JLoj ^ ^^J^ 'LT^iJ^' 5^4^' 
(—3 ill ^ ' J J 7" '^ I " ' ' '^ ct-^' *Lx-iJl^I ^^jj-u SjLxiaj*- 
i5^^Jj-a ^jjua ^ tf^ d ^1^ '1 1 A t ,>v i-,U ,"■ t g\j ^ ' , ,.11 

"O^^j-^" LdJi,l S-x-i^Lc) Akkad « jl^i» 1 ^ i o i ^ (j-* 

(jLi J-2IL»J (_yjJI) Ur «JJi»J (La J^>- (_5JI L^JJ ' ' 
(_^LliJI (jj_SJI (_y3 Uj-C, L^-La j^^Lifc jajjiljjl (_5-J-iJI 

i—ijalj (jj_il_2_!l J— 31 J^j •(•(*• 3 (j-ij '''I ' Hj 

i«L_uJ_SJLI ^_^_U3lj'2l ^_^ t IJ t Ml 5jLC ^_^ ^U^JJ I nil 

jJj_lIL>JIj Q^jjj_<I/ ill (j,-i-iJ JL^J . Jj-4-jJI 1 (j i aj 
(_^_^jjJI AUiilll ((Jjl2 Jju ^^jjjji LiS) (j^jijLJIj 
.(Jj^i-al 5j"al ^".tt ja^Lu-o (j-a Ij-jiSj SjLjSLII (_y3 
LfljO ^ jfi ^H^' UV^M' sl-aJ^ (1>C 'l-^J-«-J Laj 
^j_j_LjL_uI p S "V Jl^ *ij\Jj.jaj^ I nil jj-^ *— ^J>-*-a J-*^ 

ij^-j^j I II II lj_aj_ii jjl Jljlj 3 ii II 4000 3jI^ (Jj^ 
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. L5jL_u j_jj^ '^JLSj La (J^(j|» 



jlj.j.l 
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. j>LjII (Jj^ J Mif (_yjlill Oj-SJ' (jT^ Jj'^' jj-aj Jii-^ liJJil 

Sjljl l-j-jJ\-lm]^ I— ij < i"i tl 3_3Lij (_y^ (_^jJL>. j-ijJu (jjUl sjjIiJ (2^ («^?^ 
dJl^" I 111 (_yJ-Ilj Sjl JjJI 5Ll>- (j7h»" (_^I <--K)< i'iII 5Ll>- (2>^ '-'^ ' ''^"'"'J I'-^^j) 

1— ij) < i"i ll *— a SjLjcJLII CjjI .(J^LiJl p(j< a (jjjttuHSjj (JJ^J>- 1 (_yJI /o-^jj^ljl 
. \lXs^ 'LjJLc CjLjj" I II a Lij^iaj vLj ijjjbiJll ^^J-^J A?^'^?^'-? jL's-^' 3^Lu-3 

< TTT ^ < < T 

10 + 1 + 1 + 1 10 + 10 + 1 
, , , I =46,821 



13x60 0x60 21x60 



;_^j-a^jjJI J ^ ' ^n (^jl^ JtJ^ tjl m" I III 
/^jLxjI TtJjLj /^ 5j-a (Jj*^ La-ij ^^jj_u ^_^ I ^*^ 0^ i"<ljj '-^" 'I ^ JLA l1uJl>. 

p 3 .'J * ''•' '^L^Ls. 4 J J 1" ^jjijj -ji-^ 4000 J 2000 (_yALc. ^j-v La SjHAII ^^ 

(_p (Jj-»- I ii"l Ijj-aj fg^l o<" I iiU 3_iLiSLII Q^j^jjjJI p-^^ji-l ijjilll (_y3 Sjii-VI 
j<U ^J"i I II a 5l jLj "ijaj^jjcllj (j^iaJI (_5i^ Oj .'"' 'J Ij-il^J • jl J^^lj CjLxJSJI (j-a 

u^ » u"i j<s_L2JLi ^ j J _■ •"■ 5MjU , ,.i 5| jal ojui CxjlSj . I— fl^»J tjl (_5-!l 4£^ 
js Ml" CJ-iLSLfl .diijLial (j^ p'_jj' 4j^o cjjLajj (J-jLa j^5=-i (_3-^ M-y"-^ 



50 



(j-o 5jj'j (j^ Slj^l (j-« 5jL>Jl SjL^jJI xuus^ (/jJjijkl) (__).£iau )«_Lia i u ,^\ 

i."i It- rii (_yJ-ll dil Ktl JJl^ (jLa 1 3 li 1" -^ lIiLSjI (_ySj .(j-daJI (_,lr 3 li I" -^ 
ijLaJLJjIj cr'j^' f'^'^' L7^ ' ''1^ (j-u La 7-jlj3 Sj^liiJ I jj^ LulI I ijjUk Jl 0<" l nlj 

(^j-lj" I ri 11 ^1 1^ '.In d . ,.A I (_gJJjLll ^ I 1^ '. 1 1 J ,(_gj_OJjjJI C-ll I ri-^JI (2>^ (JjJ-^l 

CjLaKjj .60 (jjL^'i^l (jl^j I lOj I il^2Js (jLaSj liJI-ui o^- ''^ 1 1-^j ■ •■; (j^ 
CjI m"ii II j-jSj 4jj_(Ji,l «L<1J^ CxjlS jl I imII (_jJI (2A^iJ-II (j^ Stlj^ill JojlS ^^J^\ 
I JLim J J J I II (_j Ir J . t_gj Mull AUaJjl (_y3 JL>iJI (_yji Li^ CjIj Mir (j-« "^^^ 
(1x5) (_yl»3 3 15 SjLuiJI (jLi UjjitJ ((_gjjiaaJI i(_yjjj(JI) i±uJlj>JI Lloliaj (jLs 

jLuJI ^ JLSliVI ,jjJ4i<ijS Slx^^j J5 3J)J^ -,(100 X 3) + (lOxl) + 

:(_yi«j 3,1,5 jjjJI 

181 -L^l :(60 X 3) + (I X I) , 5 
2 ~ 6 

(__>.aj-iiitla (jJUl (oJLc Neugebauer jjKjJ ^ Cjjjt'iinl (^lll . -.I^M U.-^VIj 

(Jj-iiiJI jtljaJLa 3 U J ^ •, 1 1 4JL^LiJI Lai 1(3^ ^Ul JJljiJI (2>c 3Jj-LO (J^ (Jj-iiij 

(_^jj| 30 ,45 '.3 f_^ \-ti£ n£j I ii'CII 4 1 11'^ j jjL«JI (j-« T"^^ '^^^ -' . ..^11 (j-u 
. 9l.,l^,J0^ + 45 ^3 "^ 



1 20 ^ 60 X 60 60 



SI 
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ij.£2_il AUaJ Jjl tjL^ i^JJI iijij-ojjjJI Place-system JjLUI AliaJ (j^ 

dji (j,-t*J IjuiJ J A.^lt lj_aj ^ ,^j,^^." aJlC J-AJ ■I'^'''* IJl>-Ij Ljj^ Cj-" - 

I jl (_gl . tiiJJ.j>JI LLoLkaj (_y3 ^ "■■-" i-;-»J-«JI -^^^^3 "'JJ ' ^"' '-^1 ^ ,'J • ' ^ 1 1 oJui 
(ji 1—*^ (jji j! I Ue-LJe-i-a IjJLC jl \j i n'C (jl^ I jl La i_2jj(j V IjJLC Luia^I 
ijnitj'^ , ^^^ t ritll <d t (1^ jj^ ■* j"^ '^'1 d t ri*^ jJj-£ii2J (j^' ^ U^'tl »_AJa^_a tJ^S-J 

|j_2j jtia ij^l ^^-> •"■! Lfcjijjii <—'-x^ lt^^ sLui'iil ^ ^ « _■ I <i^L£ LJjii-l I jl 
SJSUuiLi 'ijLaj LlJLa i Ij lir.^ l53^ ^ LLallaJ q] Liibjll^l I jLs .« I 'jj'^^ " 
(_,_L«_j (_)_& S3 jlr 3jLo ji I ilr J Mir jl iSjjvlj 3 jlr (jl«J I j-A Jji :3jJIjJI 

.S3ji«JI ^ 3jUI ijJs: IjjvIj jI 3 jlr J i~„c 

. (3jI Jlj^ ijjjoiSL!! i-kixstS) 3 a I , ^ ^ 1 1 ^j^ a(_j Mi_i 3 K .'iiU (j^ °j~^\ LuSLxj 
3 ilr (jf jjjiaj (ji L'L'iSL<t-i£ i^lilo isljJLlI jiljiIaJ J '^ J J ' ^ • 1 1 o^ ^Aju Lc^ I jLs 
100 (j£LI it_Jk: 10 (_yiSj V jJaS: i3Ji^ C^l^ I jl Lol .a^JJu^2X\ ^Jt Sjo-lj 
3_jjjj^ (_gl) I _. Ir 6 (_,lr J ^" • •■ "' Jl^S 3 jI j ", tl (_y3j . IJl». 5j.jj^ OJ^ -^ 

i(>ij>JI lilli JlIo itAajlIjjjI (_ylll ijjji.'i/l (oJaJjl J^^^^ Jjilj 4JL3 ijll j IjLc: 
i—iLujiI 3^ U^J 'f^ lt^'-" _?^ iJ^ liL/-'-''' (»LIi»-ill J^^^' Cr^ J^'^' (_,lr 

L^jjljj i place - Value (3_iJLSLI,l 3_«_LiJI) ^ j j ■^ " L^Jji '3j'^"'*^ ''-M^ ^-Vj' 
tiJI_Lii (jLj "iJi "liiiv L^iLlLij tjj I ri'CII -1 ' ^ J I 60 (_^jjL«JI (jjjLji'al > j 1 njj 

(jLS 60 (JjjLjji'^I (jl iLfl-iiv lj_ji-lj ' ' ''-' ^ °i 5j Mulij JL>-I^il (JUJJlC (jlj-aj 

j|jl£.Vl (Jilo I j I"' " (60) cLuiAJ (JJjL^'^I f_j\c JJ I ri'sll C^l^ H_Jjji.i SjLuLJJ 

LuIj ja^ij (jL^ jl ijj I ii'C Ji>>-j ijjJ Loj"^ f^LSIl (jSLj /sis il Ji£L<kj .3jjL«JI 
1585 ^IcL VI 3_uIj L^I oLojVI 3.<^UJI Sj-Jil ^jjukjiu ^j) . jo-ljJI <tJLi 
• Stevin of Bruges jjjj <_2jl j ■^j" • •■) (Jj^ (j-* 3jj .'lull jj m'sll <Ijj£!jjI (j^^ 
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(JLj (jjj i_^\ L)j_3 (j-* crii^"-^' (<s_<-olj^ CjJoLs ■ jj I ri'sll Jl^Ij^ (J-*^ luI£ 

j-lISIj ^h^' iJ-«'_3^ 60 ijjuLui^ (jl (_y3 (_, 1 T-Tt t_gj i°:n11 AUaJJLj SJjLIa (60 

(j,—i>> 60 (J_olj_«_3 . t_gj ni » II Al_la_L!l (_^ 5j_Ju_c. (j^l iii'^l (J_olj_c (j_« 

^:.w) :;^.':..lt,U:;aq 9 | Jal^l JjLla 30 , 20 , 15, 12, 10,6,5,4,3,2, I 

JSLAILi (_yIajLj liJiiLa . Lu-uiJ jjjJI Slila Sj^^£[ll,l jjj.uSL!lj (_ylLLuJI iLlaIII 

. 0'.8 ,34 , 1 028 ,11 2000 -.^ j^lj '0'.20 

iTjbjLj 3 LgJ^i m':i-^1 J^a.Ua JL>.LJijiIjJ.(4jJjJLll (»l3j'!^l AljLJejjjjLl) 

.(jSuVI 3/10 J Cj\ ni\\ 5 J jjLoJi^J 



^~ 260 360 36 3 



^^ 260 1000 100 10 -J"-^' 



-^^^W = «|»-l-.^.50,48.3 



(Jj^ (2>-j^ I'll* 1 1 tjj-i!l (_5-3 5j_)^jjjJI ^jj^Ja Ij_i^^ I (j^jJiiLill 7"L1>-1 lA*' 
... jl'Vi ^j^j I III! jl Jlc^Ij SjLjSHI ja^^ujjj .3j^L>JI (i^jIjLjII^V LSaj Laj-oj^ 



5S 

1 



^.^aJI 



jjljjVI jaUij (jl£ (sLjvj^I 4ja-j I ri*^ 4jjL>o ^jj^IsIj-laI i«_o La La- i ntl) ojjJljvI 

(3 ,^".ji tjj ^::tj (_gl iLj^^ lIiLoIj^ 10) Shekel «J^LiuJI)) f_^ SjinL^'^l 
cIiIjl^s-jJI oJLji LlxJl^j .talent iJjJJLj j mina Lj_i_o LljL^ j_j^'i/l (jLjJl>.^Ij 

.CJ^L<JJ(JI (_y3 I ''^J J »" I ri'l 

jjl£LaVLi (3^ (oJj ' " •" ■-'" L^la lj-;JJ^ 1 I ri*^ jjLi 1 olr ijjVI (j^Io- "^i^i-J cJljLo 
j_uSLj lSjA^ LiJJl^j '^-rt^' '— ''^J'^^J . ~iVI ,^jVtj (JliLil iii-»Jl CjULoj iijL»iaJI 

iLilLii^L! SjLiI lIiLsLJuj^VI ^^I J^a-i tjLa i3_uLuiljjJI jJiill 3-4^j ij-"j 
j_Lj£ jJljiJ (((JjI Jl>-)) IjIo»"ii III (2r4tijL^' o' J-* 7"'^'^' oju* jj-c CjLiiuj (_^l 

t4 J jjtS'illj «Ll»jj^I1JI jjJljsJIj jj I liSllj ^ 1 . ..^tlj i_!jjiaJI ".CjUIj^VI (j-« 
Jj^ (^lill i-aJ'i/l (_yJI JjjLJ SJLui^ Jj^ iiiil j 7-LiajVj I Jjl JL^JI (_yJI jiaJjl 

(jjjjl jua JLflJa'^ 3_uj<jjJi,l ^LajJI (_y3 Sj^jvjJ,! S-^SLJLi ■ U ^" ^" (_yjij i j^LJll 

'.aJJt i-i-aui 

J^l c. n'i ^! oUj juu ... 182 = (lx2) + (3x60)otL5i)----3,2 

L^I SjjiLj^ i_2jju dJLa (liajsJI (__)iijLjj) 5Jl Hill eJJt (JjiLaJI 4^ljj (j-<^>-J 
Ll^LS 1 jl L« ^^ "»■ ^ * (^ J" n ( II JJkJ .((jJ.^:>iJ1 cL>-Lai_a)) (J^^^ «Lj_LjjJ)j «ULiaLA 

.(loa. j_u^jjij 196) 214 J ( I jijv j-lLi-o jjkj 169) 213 Luii 182 ^^1 ij\juj^ 

(j-^-iJ JLjJlJ-CJ . 14 , 13 i>L«_Lu3 N^^-^"' • " " iJ-a:>JI Ui^ 0' (J-*^i^>J.I (j-<l^ I jJ 

. 13 X 14 = 182 jjl v'J-^' Ji'^ 

(_gjLcuJ (13+ 14) (__>IojjJlj (J^IaJI pjji:jc.Aj . Tt-c-^i-a t—il^jsJI (jVI (_yl>-j 



5^ 



13 ^jjJIj 14 Jj-laJI j_& 5J! Ill 1,1 ^l>»- oi-^ I J^SLij . L»iaj| 7cjjej-3 27 

. 182 S^LJllj 

(j-GjIj J-J-J-J itlLIi (j-o VjiJ iMJij ' I jj^l SjjjlLI SjjiLsJI CjLiI I ii-a-ll JjljLa- 

i_aj.j>JLi J^Iai! lJ)-"j lil ■.(_yJll!l ^:aJI f_j\r 1 it jjLlIjmij . (tlr>-ijl u" ^j 3 t" " 

-.(jLs w i_3j^Li ^_>:3jjiilj L 
l82 = WxL (i) SUjUII 
27 = W+L (ii) aJjUIl 

lill J jj^j . (i) SJjUII (_y^ L J:*^ W - 27 j-i^^j (jLlIjUII (jLiLk J:a33 

Lsjlj.^ aJlJ-"ii iiJ V «(_yJL>ojl» jj^ 4JI . Ijj^jso iJ^'J Jajjiji SJLijiil a'j^ 
I JUbj .CjI K \\-i 4 J 1 < II JjoioLilLi J j'C li" I u LJ tt q i nj 4-cSL!j iJ^j^Lx-^l! 
^ - .' Jj ''"II 3_ij^3l ^^ -» aj JjIJljsJI (_jJI Sj^jiJLi (_, 1 -r'n (_gjJI) i—ijlij/jl 
?r •» M ^_^-^l ^ Ij J ' "11 «L:*-jJ jj-oAjj jj I iiSlI «_a (J_aljtjJl ^jJ tcjseJj («IjiLL>J.I 
JLiill (_y3 "-ij^J L^-*-" (J^' Lr^ ''-yiJ (l>^-*:f I JuiJ i<j-_i-a- ir^ll jljLc'^l x_o L^J 

.^LUI 

jO_L^ ^ 1 r 3JVJlU pl(_>^l,jjj Jl 0<"ll III (_y3 JljI I nil t_ljl I 11^ I (2>C Lcis^^ 

CjjJL^JI (ilJaJjl jji I juij) ulJ^LoljL^ c,b,a J L&jUejI 1 nlr (_ylll v2jV54»J,I 

(jl^ (jt^jLlI' >^^ d\^ i(l59l aLc: Francois Viete c^ Ij i n'lj^ 4j5Jl3 |_5JlII 
. 2 jjulJI (_jJI «Lc^j^ 5j^ (ii«_ij^))j (J^4;>J,I 4Ji (_5i^ (i«_Li5)) (j^ '— ''^'^'^ 
(jLSj 1(1 Ltisj-CDj (iVjJo)) tjl j«i I iij LJLs I 1 3 'I "a njVj-^^jc^ ijJlla (jls Ijlj 

i(J_LjiLa^ Sj^Ij ijJLcji (j\£ lil .(da-l I nil)) J-A ( -) 3 .'J ' "^ i_H^'^^) '-<»-*3'j^ 

.(i/cj?Ej>Jl )) j_A LaJI Jl>. tjijj '•« LcL^jl ))j (I LLiDjx,))j « ji^Id)) ^ I 111 CxjlS L^L^ 
(j^ iijLj-LisLj^l (^^ (J_LjjJI JaLjjjVI (jyl^ jijfcLJu (_yjfc I ~ < I -» I u , ^ 1 1 ojLjfcj 

.<ijijij(JI (Jji I iillj '""^ l^'ll 
4-i-t-Ljj-l! I J ^ J U -^ 1 1 CjVjLjiJII i^j^jjlj Q^oLLJI CjLjjiu^l »l olr (jlS 
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UaL«j| f_^\ Vjl ^«-^^ eJ-it CjjISj ■4-l.u.'»5^JI CjVjL«Ji,Ij 4jjtaJ^jJI jjJljsJIj 

JiU 3_LJLaJpJI cliVjUIl ^ JoLiJl Sjjjj ijJLufc (jK I Jliill iJ;U-<-o (jr^J 

: Ll>.Ji^_4j I '-^ 1 * «LjJLiJl AJ\ t riU 3^s2uj .^^^jLut-a jjjv r*!i^_4j L^-La 

IjJuiJI oj^jt .14.30 aj-n;ll i:ijli3 .j-jjJ.1 i>i Ul.>^ i^^ 

. 5jL>. a 14 . 30 ;_^aLjjjj xjuiajl 4_La ^j_laj (jl Jju )«-JjJ.I (j) 
. (870— jjjj . 2jjjj ;i tjSj (j_:eja) 

2 

— L j^ 870 ^ t^ « J I <tjJI Lai I'^a xAjua <ila U.j^>ia^ ti>^'" ^^^ o! 

29 -L jL=eIa 870_L ^ JaV a^uijjpJI jjj^l JjJ^ cr^l I^ 

29— L jJjlII (jjtflj jji — L 4_Lo L>.j|jJa-o xlx^\ (jl uJl>-j Ji^ Ui^ '■-'-di'J 
i^jUk LLaul f_^ d-ULoJ^pJI ^^L>J,I i>Jl4J LlLv <:L2j^Js , U , , ^^ 1 1 i ^^^ aJJt^ 

(((jjjLflJI)) p U" t (jjtia .«LL«jj_pJI cj2jL«Jil (j-o "iaju (_gl fj^ L^l <n"i III (3^1«-i 
j<s_La L^ja ,__)l3j_«jj jtija-o J-SLJo (_y^ 3JjL«J,l » '^"' (jl VI 1 i J Ir O'A-tJj V j<u 

(^ (I ^1^ JJa-3 ^ (jjKiJ ,^1 SjJl^I 5JI moll SjjjLjII faJ-ill) 0>LaL«II 

.jjjjL2JI 
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J^ l-<ua 



^Jju^ jO^iu 



870 — lyS - ^y2> 

870 ^ = — + (_K> - o^ 



•.sjjUii t_7^jiaJ (_yjijjji]i jjoji jcvjf 



870 4 -'(-^-o-) 



2 2'-^ 



30 = (__>^ : i—iljjsJI 



I j ' " (j.j-i'J^^ Lr'-^J^ Pj-*^?-* jIJl^VI sLu^ij CjLCjjija^ (.3-*J i^jj^^LLLaJI 

4^L.u^ rlj-it^i-^l Lx^jI Uirf^M' f-'^"""' '^J • (j-jL^' J.^^W jiajl) SjjIJJI 
^1 S Mitj A^_^l ^Q.j?c_^v cLLj-ud (_^i I J 1 '^^ LiS iiLc^ixisI jjl^lai jj-a *-^lJ^ 



JJl.j>ij Cj_iLS (j^l «L^VI (Jj^ (j-* -" '-^ '"' (Jjj-ciiiJI jjl Q^jIjLlII (j-IaJ (jiJ 

j^Lj-SJJ dJJij S_l^Li 'LLj_Lo 2_j_bjJI jjL«_iJI 2^llV ct^' j' (_,o..i^1 

.7C_lJEJ-ilJI Llx^^l (_y3 (j^>J' 4J^iJ ^-»J-» '^11 ^..j^Utl I 

(jXj jsJ 4_JL3 iJ-LJJI j^ (_y3 JL>J1 (_yj* U La^Li-j .ajS^ jLLiAl Laj-ajj 
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jjj^l aL2Ji,I (JJljIjj (jl£ ijl-j-ll I— flj^_i-aj (jLs '^ j'ji-^ll Sj^ni! IjJiuj .(_gjjfaJI 

(JjwiJI 3j-^ (_,lr j.^u^ Jl»- (_yJI (—flSjIij (jl^ I jui (^SLJj .3.ajSL>JI SjI j"^I (Jjiiaj 

S^Lxialj . Lojj 30 ji 29 (jjS-j (jl (3^^ l5-*-" tiij-*^' j-4^1 ^-Vj'^' j-«-iIl 

,g|j t no t"ill <d f t rill jt_a 1 o'ir t Ilia ^ o i iijjl /^^.allJl ^Jjl>.^^ rn jJS ^_^| (j"A_a^ jl a^ 
. (jL^itlj (Jjill Vjls (_gjl I n~n (j-L»-) (_yjijjjJI (Jl jd^VLj 3 i I III! a'jJti CjI jGjI Ssj 
(J^ls Uj_43 Ij ^ Ml I 2 (_yJI <ixjjiio i-«JJ 365 (j-« "ijiljja 4 i i ntl (jLs i^^ J L»Sj 

ij<uj-ajJI I juk J J J ^ ' (jjjLlII pLjSVj .j»Lji 5 I jjll LsLciiA Lojj 30 L4I0 J^ 

.^j no Mill «ul i(j_^LoLlu) )t_LX-iD JJ-* ^L-> (^^^^i iSj^ 

I", i I II -»o JL£j .3_jJJljlJI CjLJLljJI x_o (J_oL»1II (_y3 SJlJJL>. (_jjJLj/i jL>oV 

tCjIji I M tLi (3 ^ *"'"' ^'^'^ iJiiLal MriSu (jj^jij IjjlS Loj^ jjjiJLi -" j" aj « ^ 

jOjkLLi^l ijoil Jjj I II (_5i^J . I— 3j MiSl I (j-a JlJ^ j'^?^! p^^ (j-* -" J '"^ " I Jijfcj 

4jj_i.ail jLs-ljJI jjj I ii's I La^Li-j . jjj I ii'sll (j-o L?J^^ LlSLttJ 60 (_^jjj(JI -' j • •■! • •■> 
(jK . lixjjL^I J iii<1l (_y^ i^>IjlII fo\)-II - o^' 'Uo-cuJ U$ xUiiijII i±x;p.) 

JJUlJI jjl^ iJjLJI jj iii'Ctl ^■^"a i(ljL>.|j t_5jl iiij (jl^ jl limplicit (cLu-o-cis)) 
Sj^ (_^jLaijj LLLo-iia alSJ,! (jli 3JL>JI jsJLA (j^J '.JajjijJI aL2^ f^J^ ^^4^^,^^' 
Sj-uLa tLuj'ii III! jj I iiSlI LlulS) .4jLxbj^ SLLuL^ 4IL4J^ lIuISj i60 ^JjlU La 
(jj_2JI (_y^l^ liiiiJI /<si^ (_y^ J-oJiluiJ tjL^ (_^LiJI ^LlaJjl (j? 3->-jJ-l I J-=- 

Jljis (jj-lLLlII L^j aIs (_ylll al mil 3.1l3jJIj 5 ,:^_,^-,,.1I 3.^|jjJ| jj| 

(_j_Lc Sj^Lcj .Aji_2JLa j<s_Lc (_5-l-C vJllLo^Lc LiuLij (_y3 (_g^:>o (j^ i I III! CjLla 
(_y3 jL^JLIIj (J^I ij^i^ ij^^^ SjiijLA CjuI I ii->- Ijjij ja^jLa iSjjl I III! Jj-cajJI 
j2j_o I aV U ilj .i>j^j_c LoS joJL«JI (j-« ^Liibjeja pLaj (_y^J d A I", -^ 1 1 jj ,^Atl 
(O-^jjSLo 4jSLia (Jjl Jl>- lj_^j>oi (a^jLa i«GlSj.jvj <1jLlC,j j^j^l p^iLaJ jojfcjLi^ji 
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i^js>-] 5jji 1 II aIj^Li cdJ j^ (j^ o"i(jo ljjl£j .(_gj.Jii!l I— aj I ii-^Li 3^-uJl (j-o 
(J^a uLjjvi |_2jjij <1J3) ((si Hill («^><-i)) jojjiLi i_ajijj(J,l SjjijJI (_xSjS dj-oLJcjj 

. ((J ii«i Mill p^ila ijj^ uLL>-i jjj-^ dj'ii) ((T-Lj-iiJl (0^><-i)) jojjiuj (j 1^11 f'3^ 

(JIiLs^LlJI i_aLi:;^l (_yJI -■■ -i t^j (sJjJla . - > t;^ ^ s-^^k" (-laLiJJl 1 ji^l ^jl^j 

«_jL^^1 Ijj . .. Aj j<iJ ij<uij-LC j-JJ^ i_p-o i(j^ji-il-Jl (3^ .(JliL£^L«Jl eJJt jjL>o 
Sjj^j^ 'L^J^l (j-« 3^J.<l:5c-a j_>l3l^^Il^U Lx-llj i4 joUll 4.flji>Jl ^1 1^1 Til 111 

. L&jjLa-j (_yl!l (Jills ^L«J1 (j-c. SJjij Hill (_yji 

(jl (jjJLfllUj IjjlS Ji^ i7-LLiaj"^l (j-« pJ-iJ' '-*-<* cP-* .J^'^-' Lt^J' ''j'-^"' \J 
4<jjV-< I U , , >. 1 1 I l^::ejijj jjl (JJJ , J .^" , ,.1 1 I j^jjjj <iJjJLA ^LiuJJ Ij jj (-LILlA 
pjjj 3_a^Lc. (J^ tjj I -r ( li J IjjL^ (jJJ jj . L^JEjlUJj J J-Jl j-ik (j^j SJajljJl 

4Ji tjj^ 1jj1£ cdJi (_5i^ (JlLoj . L^ djajILi (Ji!jL>o (jl (jSLxj (_7^l (^l^^i-uJI 
LoJ-ii (jj "C" I II A i I litl (jLa (4 i I lill (j-« (^jj ijjl (_yS «l<ijLc, »1 1 lill (jjjl£ IjId 
3 i I II tjj'C" I II 3 i I li II (jLs I J^L^I f j3-:1 (j-<->- S-j^Li^ (J:^!^ 1 jl Lai i/o-^jJ^ 

(—ijJLlI i_^ J ■"■■'- (jji^LiJI ("( J I lill (_y3 SjjijJI (_j^j^ (_jjii>-l lil » <lj|j I Jjljji 
I- < I -»",,. a ijjj Mi II j_y^ J j 1-^ jaj (»Lji S-J^Lj 5Jl^ »I tj I lill (j^ LojLc. (_y^J 

^(((JJjjl oil ( ' *■ '^ ''( 

CjLS^L»J1 (j_a 5j_j.iS 5^j.qje-<tJ /jju "iJjLill jjLiujJIj jJ-iJI iIJUUS (jl 
CjuLiSJl ^JU& TUjU .^J-LJiJ • l^^ /oUkXI (— uL>Jl JJ& IjUtj , . ,11 ,^1 1 ( 3jJ-l11 
(_^j . J>Lj-ll J-iS 1800 ^[^ ^Jtj (^1 t^jMill (jrdaJl (j^ ^1^1 (_yk: 4JjjJi,l 
liiUl j»>Lc:l jji (_, I lij'ijJI L43jLjkj I jIj^SI (_yJI (_>ujJj (jj^LJI SjsLc: (_yJI S-^^J-o 

i3_jjL«_o 3Jjj L^ (^J-^ o' (-^J-^j-J ct-^' 5-j^ "s I li » II (Jii LlIajiJ u "^ "j i"i Lvj 

(j-Uju-ojJI (jj^-ijiiill (Jl!Li>-lj (j^ O^J . 4511111 <iIjL«JI <l>-ljj (_^l dil JjJi^HJuj 
(_yjj| (_jjJa^>Jl (_gjLi3 4_LjLp (J^^>- «La_ij-iilII LdJji Ij^Jl2j (jl jJlIII 0J14J 

.(JiiuuSLII ojui (_y3 Sjijl^l ^1 MijII ^^« ' (j^ SjLaVlj L^ >^-'-^' ^SJ-^ 

(_p_a ,j /vIjIaII (_)iaJLJ (j^ I a\< UM JjS"ii nil S^lj^ (_yjj'i/l (JllVjU-JI (jl 
LuLLs (Jlijiiejl 4^^Lo j_lC iLji-LLo (JliLASj (J1!jJl»- jI ^jijjio (JlilS^iitA SjVj 

(Jj-lSJLLII jjl^ ji^j .(_2lj.j>JI JljS 5*1^^ (((2>3»^^£^l (j-^-^i- Ijl Mi"nl ;«-<-uji 
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* *J ^* 'Ij jj ''' (JlLa »i ( nt ■ J^'^ Ij^iUlj 4-L4J^e-'J1 CjLt-4jrt r J1 jj-« 4j>Lj Jl.uoj_j 

CjL'»-0_-^iJI OJlj* (ji (_jJI SjLJuVI jJlJSOJ . tl I rl tl TjJ-1 (jVI ^ -1 ■ . "' j ■'•■'^ 

jj_a ^3—^ 3-^^-* '^-'^J-^ »l t fill ^_^ Ij 1 t II t ■ '^^ ''-^ LLaJ^j-ilj jj^ Ml" J '"-^ ^_^_ij 2l 1 

. 4-lJI I rill «Lt2Jl «L>-L(aLA JJ-* OJJ '"'^ 

Jj-ajill jiiul) LoLjj decan /a^iLJlSLjjij tjjj^ i ,0 1 1 Jjt^ l-*^j i31oK SjjIj ^^ 

(_yjJl ij Mir (_^VI ^jjistJI i^jljLA^tOJI (jl (jr^LJI (_yJI Jli- J-ia (j-jl>" 
L^j^ iJ:<^<u CjLLajx^ CxjIS i»i I nil T^j-i i^\ tCjul^ajv jil I III I j^;!'' Ij^luT 

, f,\ I nil J.A^ 3 ^^ ^ I ( <•> I J-a (J^ Llxa^l ^^* ' t oI^SJIj J ^llj (j_u_<i_i^l 

I J-ifcj i La j-oLi Ijj i"it ji lj_j JlJ (j-<_«-o r-j-i (_y3 La t_gji o i n Aj^ AJ^J O^J 
jl I JiSj^ ,J^ (_jlr JjS" I iiU JJL>o ^jjl I nil aIj^^ CjL>.l^pSVI i'jJti (Jilo 

,3JjjJI jl Jlj^l (Jj^ (j-* 3 J I "Li-a 

«L^Li ill j-jvsl ^^» ' JaLjjjl (_jJI l.ai Ml III jjLiuaJlj jJ^JJI ' " ■ ■^ ' ' -^ ji^j 
jbl) (j-u-liaJI <dl jl (Shamash ,_>ii_oLij) ,jai.x-iiJI "iJI jl (Sin (>-<-o) j_<tlll 
djjl_^^ . SJj^l Sjji^ (jLa I aSL&j . (Ishtar jl" Mir) 5jjk)JI t-x^j^ jl (Adad 

(jjAjJ ^3j_jJlj JLCjJIj <lJLi3lj vJllVL^Ij J_«ill I— aj I ii-KJ (J no Mill I— 2j I nS 

J J Ml II (j-C d-iLa^ILa L^LSj i_^IjAJI jj-^Jij d—Lxisj^l Cjlj-^lj aj_lJLII 

3jj AJ^J ^ o' <JV^ ■ '-* J'tH-" ' ■ J J J '^ ''^^ j' (J "0 '"ill (j^ CjuI^P^VIj 

(_, Ir liJI Jul /<s_j.=tjlll (jl£j . L4JJI Jj^jjJI ij>3- 3_iaj^l 4l>L«JI ^ 3^Lc: 
till j Jlju I Ij^l£ (jJ JJI (<uk (j^J-iiJjJ-ll cLfljjj^Liill (^^* ') (jlSj . jJjJ tjl tlLij 
^jJUlu (j,-uu (J^IS AUij (_jJI sLJjLjJI d-Loja-tJI Jajlj^iJI jjjl-^" ' njj^ Sjju 
.(O^jVj 3 1-^-^^ (^ 3jjl «i I nil aIj^'^/I jl^Ij^ J^^^ (j-« (j-uLiJI jIjI^Lj 
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(1803 s.lcL ^iH-^l 'OU^ (_^ 
j>Lj>oLi Sj U -»- Jjl (jl Jj^l J ir-i li II (_y^ l-y'j 

iTjLa^lc) JLxJdjjjl ]j^ij\s>. iTjjiejl SjjjSLI,! jlji^'i/l 
iijjjCjJI c:jL«_<il»J,l (_y^ Lxjj tally marks (^ l"i!l 
iCjUl^jjsJI (j-« ijj (in 3j_uS jl Jx. I (jJj".^ "^t!-*^ tilljij 

i_aVT 5j i_aVI 4 (>a_i La Jj^ Ijoitjl jiS 3^jl1!I 

,«U_<iX. *-;-t:?tJ tjL£i-« 7\?-*^ CjL^i^ » (.n t f^jJ' *-r^'^^ {jiidl Ju5 
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. Jl.^^ (_p 7c_jjLjj ^-lSLHI cj I J I j_2J I J <_jj^).j>Jl£ Jill Jl>-3I ^^«_' (2>jjJ^ j-* 

(_ylll CjuLjSJI cdJj (_5-Aj i4_L«jj<jJI CjuLjSLil ^ — ' ^ -»"' 4_uijJ[£._jj_j4JI i_aj^).j>JI 
ji <:Lojjjij^ (JsLl^I (j'j'^J '^S-Ul' J-^'-^' Cr^ uiljj (_7^l jj '^^1 J «n" i n't 
■3j^jlAjjj jtl 3ji:;SLI| ^^ iil^j^l l."il<n"lr 111 La IjjLjj . jL*:».'i/l (_,lr 4j^:a_LO 

4_yl£. 5jai.ijJI trjLibSLlI (_y^ SjjjLa^ c^K l^jJI 3jvUJI (jt (_yJI jjju dlljj 
IjJLS diLs-^ILflJI J.ji-1 (J_Lj^Laj (^jiJJJ J-LtS ijjliil Jjj I II (ji^j .jLajvVI 

(j^j^ diljLsol (_,lr (_yAjiaj tjl$c_ijl 1 11^1 I jufc jj3 liltjj i«/<ukjl J^l "^ .^^1 

p^ (_yjij ' 3 I ' ^" 1 1 SjLjSLII (j-« Ja^ Jl <n" I III f_j\r 7-1 1 nitl i— iiJ Jl^S i4jjL«JI 
.l_gJjJI (jjjpl'' I ajU tl 4^^ri I II a 3 _■ ' ^ a 3 t. Ij i j ,-^ll i 3J^IiJ,| 4jL<SL!I (j-o 

3_iLj^ jI hieratic(5_jj_L^I) 3_iLlSLII (<u-oI SjLjSLII ^ fjJJ' ' j^ (jr^^ t3^^3 
42 5jtij-iiJI (_y^ 3i;U^ L^ a.UCLLii.U f^i^j'^l (jyi^ 3JI jdl cjljLiVlj JS-j^JI 

1 J J J r LJLc. l^l^Ls .3_L^SLII (2>c i-iJjitj 3 ^.U ^1 jjjjiUb T-l" II ill (jl^ 

j_cuJI SJLol ' " ' 1 1 j 1 .' ("^4^-11 --^-^^ d^3 •'^-y^ iJiiLojii- Ij^ji^ (jl jjtj Ijijj'^*- 
LiJajJ LixJl^ f_^\ jaLm (_y^ ji jl 1^ j^lj^ Lijl^j i3 J I iiL>J,lj (LjjLij'C I nil) 

'i.iJj'ill iJliLiI I II '>JI jjj|j_:a_j Ij_ilS (<s-^I (J-4ll:>J.I (j-oj ■ 4jo i ii^l Cj^LajJI 
^ J ^ ^ "»■ "t J ^C^L^jl Q^jJU ljjl£Lb i4_L«jSj>jl X-Jjl iiiU (JlLa jj_a^l ^^* ■ ' 
4_Lo (jjj-iiiicjj IjjlS i_g jJI (_gjij^l 3jJ ij-* * '•^'* (_7^ "^l I ii'>JI -' j'l^l -T" (j-* 

(_j_Lc Jaj-iijtA 3jj .^11 CjLljIou^I (j^ <i3jJLJ La (_p (jLs aij>JI sjjjJj 

Rhind (j-ijj) 3-j^>j (j^ oLoLkll jsjufc (<s_&lj .<_3lj-L^I 3 ^ I'l 1,1 JlIjsJI 
(_y^ <jjlj 4j- 1 ii't L^ (_ylllj) (_yJLLij^l (—fljalUI fj^ (jVI Sjj:>.jJ,l S-uLjjlsljpl 

(jl^ (j-<->- ('J^^ jjijl I ii'sl!) t_gjil"i'C I iiVI jlj^l f-aL>- LaIj'imiI Jl^j . (j's I iij^ 
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(^j-tujjjJI I "ij 1 , ^ ^ Jix-i J-*J (Sjiijlr j^j(j!l 4jIjSL1I (_y^ Jl».Ij (j->-lajiJLll M^lfl 

I J.j>-lj IjJLc J I ri'C II "-j-^^i-S^ O^^ 3 -1 • "^11 J I i_!jaiaJI jf 7-jJaJI jl x_<jj>JI 
jjj I ri'sll)) ^j <i I iilj) . Jaj I rijll (JJJ iJliLaLSJil i-;-ijSLj jjl£ il (5 ^ilLo) <lLsii 4jl£. 
i>J_ik LLoLjT (_5-3j . JL^vljJI J-JfcJ Vl I LajJ ^ • "■^' jjfc LkajjiaJI jj2 «4jJL>-ljJI 
JjLm j_ai J i,i< (jk: SJVJlU SJaiii JUjiIxojVI I JL&j ( j,,i<ll 5 (_yi«j 

^ I (r^*^! jjL^-JLlLt-u Z I ^Lj ^_^.>.JJ J-'^J ^^"^J JU J^ LT^ T-jHilA ^Q_il (j;^^^_L^I 

(jL^ ' ^"a >l£|^I (_y3j - i—llj I'll II J ^ I » U 1 1 ^j.aju^s>- J-ij-i^ ''^'J^ (jl^ jjjjiSLi! 

^^_J.J>J1 «Lli^jl fC-U-iLflJ (J^^^ Jj^ '^•^^ *^-LH C7^ ^J rio"^ t jJjLtOLA jj_* JljJulII 

,<ljLia (J-i-al (-) ijuusLxXl <ix-<jiill SjLi/"^ (jjSj Ji^j 'j_;'^«ll cJijW'J 
5J| I rill 4jL;LiL> i_^i^ [Iajus l}^ jIJlC^I (j-« S^J.*:*^ (_p JaiaitA U^J 

J < "i I iTt L<fcljL>-l LiulS cjljLiJiJI (j^ 'Cllm^ I u,^, \ ,>,A (jJLufcj .(Jj>JI Jlj^ 

J I ri'^ (jiiij jL«jV 3jl£.LS AjJ:? (jjLA^i tjLa I Jliil Jjj I II (_,lrj ■ Jlj I nil 7-j-taJ 
•.(_yJbJI ^jtjJI (_,lr (lO ' ^ ^ ^ i—il I ii-kJI plr (_y3 3 ji iiL-ui SjLcL^ (_yjij) 
(_yj| 4 iii'^la ((S,j.u.<jJ>JI liJj jjfc La)) lill JjS I jl : i^-ij-a j i n^ (_,iLlj jL^jI 

. Al I 11*^1 «CIj_U ^_^1 /^ tj-< I 11*^ 
^j ilO'^JI ' /^ 1^ * ^_^jL.uJ ^j II <%'^\ ^jyliJJ (jl (J^^^ ^j 110"^ t ^jt 5j_X-idIjU,I iUtilLl ^_^-tJU 

(j-a *j-^ '^i-'l LsLua-o Ij-Jii-C t_gjl I iij 4J1 (_gl i(jji.<iJJI (JjjJUji <tjjl LsLciiA 
(j-uju f_j\ i^al J I ii'vll aL2^ i—jj-ual '.(Jjii "ixajjI^iJI ojui 3 A L . ^ t j .(j-G^O 
(J-Cl^^lLIjI 3t-<iJs*lj <<" 1 11 1 4_uu ^1 1^*21 ^ I iiSlI AL^-a I 1>-^I (^ iiL^-u-ul t tlxSlj 

A = ^ = _L+_L-_Lx — 

I5~30~30 I0~5''3 
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' ''"'_' (j-«-j I Jl-Aj 1(JjLL<JlI ALlij J^^j aJljlIj J ■-" ^ 1 1 *j'-^! ct^! ojLSHaV 

. J_LJ-a_LI <1^^JJ (j-<->- (JJjiyLI <ijLiaj S^pJJI <ijljiJjl aJlJiJ JOj's I llVl (j-O I^J-3 

l^lSLfl 4 JL^l^^l jj_* l-al-4-1 4_flJlL?t_a «Lcj_4^?E_a QJ Jj i ^ 1, 1 j-\ , ,i 'i]\ ^J p »" t til J^j 
I j ; " '^ "' i^JJI t-j-U^pJI /o^^ia I Laj-lC. J CjIj i'IhIIj CjI Jl>.IjJI (_yJI (jj_)^^ 
3JjL5_a j J ^ ' ^ ^ ^ U5TH4-*^'iP' '-6^ (n I ii'tl (_^l CjIj-lII (_JJL>-I CxjISj •'Lj^ 

i 1 j^_j_uS (JIlX-1 (_7^1 ^^3~^ LT^l ^Jl-iiuj/l JJ-* fC^-tSL.4-1 ^_^-A ;JA_UjLJ1 P ^ *'j '-^ ' * 

J3^J iji o<"ii "I <— i^^j S^^SLa (jlj IjLjfc . djia-c-ici-a IjIjlcI (Jil<j-i (_ylll 1-dJj (_5Jlj 

J ^ ^ I ( J Ml J A ,^ 11 ^j_a )", I ^ "^ CjI^ iii^II jj-* ^ ^l""*- rt ((tJliLjj" I 111,)) «LiiJlL?t_a 

jJ-JSOJ .(_yJL>JI l'^lt><"i ^j^ j-y- ,',^\\ aI^I^ J'"' J '^'^ • ". ^^ ^■-''1^ I jui (jl 

(jl (jj_LjjijjVl 5 _. lUtl ^_^_Lc: jjL^ ^1 21x11 *Lui/Vl (_>iiAJ o' (jj-I! SjL^^l 

3_JJjJll II I II i II (_5-Aj idJLjJI UJ Jj ' ^ ^ ^ I /j I -1 .". . ,.j -sJ (jjl^ lJ',J^ Ltj 1 »"m 

sLoJ^I UJJv' ' ^ ^ ^ !-«' • '-*,>i^J J-*-'-^^' i-d^"iMiU I %t~ I ,>.l Ij iJl)^L«j(JI (Jjj:>oj 

.(^^jL^tjjl » II I ii*kJ1 1jj_ujLx-1 ^ /Q-AJ2ljl ^1 \-^ t cLt^ 1 i( <•> Sj^ I J i"i 11JU ^cib 

CjjIS JLaS jj I ii'CILl (j I '"j 1-4J^J i 1*1-^°' (.W-"' ;jrj .^11 t_il I ii-»J| j<ii^ jjlS Jl2J 
aLLo (»J-S3 (_j^I) 5jJJ-i 3jj .~,.i^ jj I iiS ijJLufc (3^ (*-! i^ii-*^ • Ujj I iiS (j-a j^^i 

I— <j^ n~\ ij^^2j I^jSLj /<sJ /a^Jl Li^ intermediate (numbers) 3U ,,.j"l I j| j^'^l 

i4_aJLaILa i-j-JLijii i— il i n -kJI jol^ jjjiJjjG (_y3 3^ ,^11 i_ijJL<ji^l iJJjlS 
Q^ls^Lal jji ^^^^jJI ojui (_y^ LlL-^-vj ■ SjjvLim "ijjjjjal j_uL«Ji,Li dj^Li-j 

aj^\ ^jy-2 (j-^Jj .^1,1 ^j^ ( JiS Jl^S . LJLLs ^j_x-ia_a ^^y^ dllj f ( II * '^ * ^_^_Lia_al t^^*-^' 

^ /jtl Aui ^^j_oj jLi f^^jj)) *(_yij La l5j'^^^>- * ij w iiLj ^t-J-A-is t_$ j-ll (((j-\_jl^^l )) ^_^^'^1 

JlJcJuJ iSjLjSJIj S^Ij^I I jj°l (jJJlLlIu (_j^l I j ' "■^' (j-l-JI (_y3 I— ll I ii-kJI jisi^ 

^ I '^ jLaJsIj 7-LiilJI (j_« '^!-<» ^"-i3-5-^ 'I jl I iia i—jIjlII (JSLii I Jui -' j • "jj '"' 

(j^iaijejij (jjjLaJjIj d-iiajiJIj i_jjkjJu 5«^l<j-« ^Lul (JJJL>-Lj ja^jLs lilljlS 
jIJl^^I (3^J i_jJ(1II Oj '^J _' (*4^1 •'^-''-* '-d^jjj-^ j<u jjvVI ^ ^ « _■ 1 1 ' I j ' ^ « ' 
(j^ i_ajljLA I— 3i Mi'iSl (j-« S^La^illl (jjJSjs-i ja^Ls id.2j^JaJI oJl^JJ .Sj^^jJll 
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ijl Ml" iVl (j-« (jA-oTlj joJ I j'*^! .((^ibjLa- cjLLibLjj)) LfcjLiicLi sLuLLij^jJI 

Jjql"!! I.I iiLill (j-iaJu JajJjJi,! (JjIsejJI i_y^2j (_jJI 4 J I t,yij Sjjj-aJ J^JU cdJij 

(tsJ i( jLLjj)) 3_jJj_j I ^ J 1 1 " (j\jv 4JI ^^J (_gjJ^>-iiaJI (j-«^ Sjjj^l (JLoVj 
(oi^ ^^jjLaj u^ (_gjL2jJI AUiiill 4 JO itl (3^ .«LuJjLA «lLo^ U^JJ .^11 (_JjJ (3^ 
ijjjulj jjiJI «Lfl^jL3 .<i-j^ 4jLlLJkl (_5-«-J-y V j^l (jj I iiSlI dj^Li-j) I— il iii-»Jl 
,.-<lj U^llj iJliLliill (_yJI Vjj-aj Sj-uS aI I ii°ll (_yJI Ijl 1^ I j ij • ""■ (jS.4J «L«j>JI 

jj 1 11 "C It 3_jjL«JI j-j^ ij\jjju^\ 3j>J1jla fj!s I I J I 111! (jjSLj ji^ jij.2i]l ijJL^ 
I'll-"" diJl^ 5JjjJI ^ AtAj^ jl ,<j ijSHI jjjj'i/l jlj^l cjIjLls. (_y3 L^Jj'Cl iii_t 

liJLIJLS . gLoJie-iJa <IjLl.o.SLj JQ^j DJ-* (J^J ■^3-'^' (j-* *>:^^ jIJlcI AljiJal 
3_jjLSJlILII I . . — '. 1 1 j (jjiil ' UjU^."t SjLijiil tijljl I n-a-ll ij^jjus ijJLufc iJJjlS 
(jl£ JLSs .jul^\jlX\ (<sJL«JI i—iLsx.! oajt^ cJljLa jjJ-Ilj I Ltjjj i"i"tj ^ i-» ' — II 
L-^i t ii"iSlj i^c-A^jLia jjJLiJb La j^^j^jGj ALLnJlj t/c^ui t n"^ cLijlj_a p '\jj ' ^ -^ ^ 
OJ 1 «i <J (jJJJI (_£>■" '^' JJ^ J.iT ' "I? " ''■D ' — II ^Jl2j (^y^ (JLlI^-VI (Jj-<-u 
jjJLSj /<^(j"ir 1 Vi"ii iilj (jl^ .4 iil"i-^l /OJkjjIjJ fj^ iJ-«-«^ (" (i 'i3>'J C^-'-' '-^rt^ 

i«LiIIL?t_a A^j^j>-j jjlSjIul 1-1)1 j «Ujj;t_A-3 * I— '^ (J-*J * ^'^^^J aLjlLs ^j-* (^>^ 

I— il I ii-*- ja^lSLou (jlS . Aljjkal ^LijJ j^^ (»JJ (j-o -" jjl'' tLj^jj '■^JJ^ lj-*J 
(_yi^ 'J^J (O-lj-flJ J ' ^ *> I ' (j^ M<"i I II a (JjiaJI (j-a ^ ■-' I" ■•- I I (J;»-ljJkl ^L^Jj Tc-JjIjJ 

4-JlaS I II 1 11"^ /c_AjjJl^_4-) tjl^ • (l)^i <d I ^"i I II t La ^_^J^ 3j "^"'^v jj '^*tl j__^Jua 

r-LlJV jl 1^ lih-ie-a <ljj| JlC. <u2 CjI j JjJkJI jj^ 4jlc.ji » ' ' ^ I 3.V)^LII i_!^j:>JI 



65 



^.^aJI 



jLLu^I 



. VIjlSj LiSLa^ Loliaj LijLa^Li SJjjJI SjbV ^Jjj^^jia 



« 



10 



100 



1,000 



10,000 



100,000 1,000,000 



"^ 'r n J i<ijjiLO iS-^J-) ^Jj (j-* (JSjioA Jaj^jIiJ a J unW^ n_gjjj ^J3^ J.>-I^l 

(_aVl Sj-iiuJJj i(jji3j_LII Sj-Aj-j (—flJ^Uj 'iJ-j->- (j-« djiLia dJlSj JJ-^ i-*j 

J J T- in" t jj^jJI a'jJtl Jl <n"liiil Ljjjl La I jlj . Jjjij SJLv f_^ 4Jl5j ''-^b 

^ jLj>La (9,526 ,863 jJLJIj) 1975 ^\^ liJj^j^ 5_bj^ tjK^ jJlc 

(jjij^ill jLajI (j-« 6j (j^LiJuj p jLiiis f'^J^ 5j (j-JjjfcJLa (j^iejjiU 9 (Jl <n"i i nl 




jt'4'tf'"^'^'^ null (»(»(?(» nnnnnmii 



(j_a (_y3L>JI pj-J-II ■"' I ■-' '" • "I ji^ ui-^ cdjla i3 < I If" LixiL Ijlj .liLuL^I 

(jl . JlJlJI (Jj^IjJJ JLj j^J (_yi^l (_7JI LdJi JjtJ J ii" MJ iLiJjU (_ylll aL^j'^I 

(i(_jj-a_flj» dJLiI jl I L^_LiLo 'Lia-cisljj )«_4J>JI sLlLi^ (J iKc i_yJt 7-jJaJI 'LlLj^ 
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J^^t 



4jJjj aJlSj^ (jlJujJI (—sVl ij-:JJJ»J l^' OJ-^ Cy^ cAqjlL-uI 
■dj Lo-JlILi-u I ^j.S_4J y-4-?eJj (J^Jl^- /j-*^ ^-4-* ^W^-^ " ^^^■'dJ" 

^j-o 4Jj^Ji3 «lLjJ_(_u /*-«->• (j-o CxJiwO Jl>.IjjI jj-luSJ (J^Jl>- 



^}£ (jl tJj>J IjjLSj . d I ri n 1 1 j i_ijjiaJI (_,"jlor s Ij^V 

:2 l(jrnl-ml (^1 iujjjli^l 3 I . ril . .uU (jjl 

...256 , 128 ,64 ,32 , 16 ,4 ,2 , I 

.((J:xjJlj>J1 i_jj_<_uL>Jl ^J.*£, ^_^ 4j^^_^ oj£^\ aJJbj) 

. 1 7 jjjiJu 256 i_!j_uaj (jl jiji Cyju .^11 ^Lcuill j.>-l (jl Mi^ i(_p3jjAlJ 

ial,,il,,rrl,l (jr^ USj . ^jjLZJI al,,il,,r"rl,l (j^ I 6 (_yJM I nji^i'l I 7 (_^ JjirO^dJ 

A-o-cljus-^ LdJ!^ J-»-)j t<ijs_LUJI d-o-^Liia^ /«j I ^ ■-"' 1 '^ 1 ' 16 ^<-Lu LiJL^ 
i_il I ri-a-l"'^ Ijd .j-p.'^l TtjLiJI (_,lr 5 ,;^ I ,>.l I 3_lL4£. SjLcLj lj_p.lj iJj-oLsJI 
cjIj^ ^tU' ^^^ <iii^L»iiA ',^!-«-i "ilai I iij t LiJLa i256 jjl»Ju 1 7 <_!j_»l3 (Jj^Lv 
LiJj,^ i^ibji^l aIsj'^I aI jiiejjjiLij . 256 (_yii-3Vl jjjlII (_yJI ^LlII j-*^ f«j 

:(_jJl1II ^ja-JI (_5i^ ijj'^ Lt^ \J-& (jjj^_i-aJ,l i-jIlS 
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r 256 

2 512 

4 1024 

8 2048 

16* 4096* 

17 4352 

+256 =+256x1 

512=256x2 

1024=256x4 

2048=256x8 
+4096=256x16 

17=1+16 

(Ix256)+(l6x256)=l7x256 

256+4069= 

4352= 

•.(^Lo Jjjjj 13 jjjJLi 226 i_jjjiaJ 

+226=1x226 

452=2x226 

+904=4x226+ 

+1808=8x226+ 
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6jQj^tilJI u£LO 

13=8+4+1 

226x I 3=(226x8)+(226x4)+(226x I ) 
2938=1808+904+226 

(jA^I (j-« '^i ^1 'L« J^^»- u^l JljjJ-uJI AjjiiJ iJliUljj*-^! ojui Ll! jJLjjj 

(jJjjL^ iCjul I r|->>JI aJJt (Jilo (_3^ IjJ^JLJ (JJJJI ' UJ Jj '^11 7-1 I riill (jjSj (jl 

3_-e_fl_i,aJI jjajl) 3_ul_uJI 3jin>> i^ll 3_lILjIlI,I (_,lr (JjjLIjla I^K (a^JI i^llLa 

C-JJ 1 lll^l I JLjij (^Ll^Ll i^J I rO U C-j1 ir|->Jl (<si^ ^1 Ji"jll CLu\^ (_ylll I (43 

dj-U ' ^ ' ' '-^ ■^'-^ (j5-^' SjjiLJI S-uLjIsLjpl jl£L3'i/l jii^f CjJl^ Lijj 

(J_caL;v (ji I ''^J (JV-* '-*-'lj '4352 (_^jLjij I 7j 256 (jjjJl«JI i—sjuus (Jj^l>- 

.(256 i^jLcoj 17 ^ 4352 a^Loi) 

3-Jjj-l (j-* (j-^'-*' SjLC f_y^ '*-':tJ-* UJ Jj ' ^ ^ ^ L^J i[s>- (_yjJl Aj < A 1 1 ojuij 

. (232 ^-»^.^tt jJajl) LUaji L4I0 Jjii'ii n" <Cb JL>JI 1 _m 1 nl^^jJI (jl LiS _ JlJJj 

i(_ij_UaJI cLjLa^ f_y^ sLuLlIII d-uj/JLc^l <1Jl<II1,Li (jjj^j-aJkl (jl»"i iil 1 \~i aj 

1 7 (_ji^ 256 AjUjlSj 4liIjljtA (_jjJ fi j-^i ' "' Jl>-I (jjSLj (jl j<j"i I iiU (j^ (j njl*^ 

.ijJIi il t-jHSj i3 «i iiiSlI JjJ^ (_yJI J-3-J A3 

17 256 
I 15 "it" 

".jji I Jl^J i±jjjl>JI (JjLSJilj 
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1x17= 


= 17 








2x17= 


=34 








4x17= 


=68 








8x17= 


136 






256= 


=136+68+34+17+1 




256 

17 


8 + 4 + 2 + 


1 + ■ 


1 
17 


= 


15 ' 
17 









(_y^J I JJ I riSlI (_5i^ (j*} ^J 0' ij-^^ t-Jjli-u'ill IjLA (jl (Jj-5j (_fjj>-j 5j-aj 

Lai .4IuJL>Jl j^_ajj1 jjLiAlIj_uLj j^ t nS 11 «_a jJ_aLjtIlJj «LilLljt_a t t_jjL_ul I f o Ul 

'"J '■^'- f_^ SjijLcuJI J3-«J-Ilj l_xjJL<J/3U >>Jrt"lJ jjl£ l_^ jJI ;J^J . ^ 1 1 I (3^L«JJ 1 Oj'*^ 

J jj I II (_5i^J . Jl>-I^I jj I iiS jj I iiSlI )«-J.«^ i"i I imI i<1jjl3|jJI SLpJI (_y3j 

,'vo i>u-J 'IJI JtJ-i i5Jl I III ^L>- (jaSLi m1 4131 mil /'iSLxj al /jLa i(jLiJ,l 

JJ I II S (J-SLjIi (_5-Lc (2>:j^ I lA II (^jJJ-'k 3jL1S (jS.*-! I— ij^ ^Jj L^^Ual J^ i nil 
jj I nS 4^j.«Jc^ (J^^ Ct^ <ijjLjS (jSxJ (jJ^ I iinII (jJJ-'k (j-« M^ ol • J'^'-I^LI 

^ " 43 ^ 2 

(_yl£, expression (SjLi^.) 3 <iK 1 iiilU? ijLa . — jl — jji I j'^j-i-^ ^ Jl».I^ 

1 80 / 
ajjl^l 4j^ I iinII 3jj^3 I ^^« ' I il<n"iiiilj J.>-I^l jj I iiS (j^ 3^jjiJ>J,l aJ^it 

.5jLij<ji i>jLifc (jiii 

— !— j_!_ (J!lo) jL».lji! jj I ii'C (_yji jj I ii'v II j-j-<j-»- (j' (.3-* Sjl^L^ JjI jjI 
3 2 ^ ~ " . . I 

JJjlII J-Aj) ■ l'^ ' "' l_gl Ijlot" I ilj jsJ ;J*_^ .^11 ^1 I imII (jl al i""!! ilU I ( I JlSLi — -r- 

(_yj| (J_i-3^ILII JjLa-J (jl (_,_A 3_LJLiLll SjLcLaJlj . (j I ii'sll (_jlr I (_y3 j^^jJll 

5j_cL2Jlj . L&j-j^j 92 ,68 .4 : Lojj ij^vjij jIjl^I L^LoLIa cjIjLo^ 

x-la;*- (_5-^j-i LiJI (_5-<fc ijo-ik'^l (_yjkj i^jul^Jlj .J I iiS (_gl jI^^Sj aJlC (_yjfc 'QIlJI 
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J I ri'C I /2378 (ji (j'A^*- L7^ «^>jj>-i-o)) I /2 J I ri'CILa -.((j-LiL-o aL2J,I)) (ji 3^!-^' 

(J^l (_gj.j>o (jl '-j-'^^J LjjjLj^ (ji i_yJt 5j_ii-3lj <ixji^L>JI SjLcLaJlj .(((j_ljS» 
Jjj I II (_5i^J • 'LtJji (2>C LA^JlC JlJ_)j VI l-jjajj I Jl>-I^I jj I iiS ijji (jSL«-« J'J^ 

(_gjLjij 2 

54 18 " 27 
: (_gjLjij 2 
296 m 24 " 37~ 

: (_gjLjij 2_ 

498 4T5 332 60 " 47 

(j^ 50 J .>»ai ijji «Ljj^ 4.Sjj^I (j-« 'j-i:P i o i n*^ i_P-*-' Lt^' jj i n'vll CjIjLo^ 

.i_iuSL!l I Jut lJlIJ^ I j , ^ -» a I ^i^j i_jj.u/L>JI ^ u , ,.lj 1 cjjJj 4x.j.4jx^ 22 . 295 

.iJiujL>JI <— il I ii'>JI (<si^ (_yJI (__>l3jj(ILi (ji (jjJ i j*^! • "J ^ • "■-" 
CjLJuJ ' ^j^a i<ljjijS JJtJJ JlcIj^I lIjIS L«J • J-*J (j^J iJ'J-^ (j'^' A>i5 

^^J-^ ct-^' cL2j^_LiJI Jl^IjjJI ojui (j n'C »"t (ji (JjiI1j>J,I j-j^ (j-o jJ^ 'o-^l 
(j^U<"iiil,l 3j(j>JIj jjj-JI (_yJI LJjLc Ijl) ^ilo _ t-il^jsJI (_yJI Jj^jlII L^i^j 

(j^ JJ-^ dJLs <ij«j>JI jtjjjjj dji^j^U (_jijLiJI it-LLa-SlLlI i_JjJ ( J-yj ^-^J-^ (j^ 

: ^l^j 83 (_,lr (^lilo) (j-Laj^j -j • "^"l <lji j ' .^"V (_^l jj-aVI 

2 

83 ~ 60 356 534 890 

890j 534j 60 (_jJI (j-^-ij-cj -ij • "^"' jj • ^"' jiS tcujiLlII (jj^ (ji (j-a luV 

83 (_^l i-1j-Cj J£LI SJal III t jj^'i/l /n J iiiS~itl 4ji<uu <:LoLl3 ,j^ Vja 3''^ a 

«lI 3^^Lc:V 3J1o'!^I ajjt i_ajui (ji jj* I J14! jj.-.^" J'^'a? (ji jOjjj .Sji^a 
x_o (J_oLjilII 3-j-flj^ 7-Liajl (jl^ i-sji^JLa tSjusJIj 3jic.j^U (_yLiA!l -ij • ..^"tl ■ 

(_^_2j>iJ (ji J.>-1^1 j^-toiS (j_a 5jjL::e_« 4^j_<iJ?E_a (^^"^ (jlS_4-l ^ *j* '^'' Lh*J 
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,_yLLj .^jJliJI SoiiLlII J^L^^ ^ JAitj (— — — ) — (jL<ij LiJl 

JJljlJI (J-LTLgrJ jj I ii'Cll jLHi-l J .^"ai J^^ Ct^'-^ j'>^ Ct-'I J-^-^J^' tcjjiLlII 
(j-o jJljjj . Iji:>- LSLiu Ij-ol L^lujlj^ "iA^A ij-*^?^ Ji^lj-ail 5Jl2j(Ji,I ^Lt^LiLaJlj 
CjLjI I II '>J1 )>_i-<>--v C^jLi .(JjJljsJI jLSLjjI (_y^ i . j i nil jJt \jJt (ji (J.<iIi:>J,l 

■ Jl »" I ii^L! 5j_&Lv JjJLsJI c^l^j A ^\ . .. ijiijjsol ji^ 3 _■ « ' ^ 1 1 vIjIjIj^Ij 

. jLclj-flil Liila I L«jj_<ji joJ (j-aj I LiSLuISLla (JjI i nil Sjj^l jL»jl j^jSLx-iJ 

(__>ia_«_i (j-^i plj-J ii-!J^>- iJLa ,3_LaLaiJI (j-o Lc^ t-I mill j-3j3 c^K ((_gjjjJI 

.^a^lS inU "iij-fl^ (JjIjLsJI jSj-ifc CxjlS ' -1 j ' ^ ' ^ ^ lJ_J^^ (JjjLlII 

A^il,jJi,l L^Jui (_7jJI (_P-J-1I 'LJi>«^ ijj''^ J-* i-^» j-»-aL«-a 4 J J Ml cL<iJj 
»_« jJ|Jlj>J| jj_* 1 /; I-^ * ^ J«_L4-l <:LS_i2j>iJ| ^_^ ■ ^ ''^ ' i^j^jLul ^-^Lcia-a aJl^ J-A 
d-i^SLII (jl (_yji 3_^ '^1 1 jj I ii'CII (J^^v Sj-ji-'^l 4 U^\l 1 Ij^ ,i_xj|jjiaJI I ^ U J ^ 

«_^lj_o jLjjLjtHl Osiris ((((j-oJ^ _l . nji) (j'A-tJ)) I o . nj ji I U U -^ ^ Ij lot" I III 

jj>-l J J S <" I JLAj . IjlSjkj !_ J l_ J ! (Jila 4 li 1" -^ I jj I nSlI (T-Luajlj) 

i>_i-a--^ (_gj^ajj _ LijjJ t_il I ii'>JI joi^ (_y3 i—iUi aJ^I (_yjfc J^JJJ ^-ij-J o! 
(_j_Lljj|jj Sj j -»■ 1 1 ^>jILo j-AJ • «Luiji»jJl CjLjjiau^l (_yJI I j_' • "'' (_yl!l <— i^JJiJI 

(j_a LjljJ_a «L_uJlj_u (jt J JLuj , (_^jLtJl LflujL:>Jl » )^j_uL>Jl CjL<i_LUtJ i t_uS jJlLa 

(j-« ^>^i L>**Tr "^^ ^^ '*' tl)^ "-^Jj OJ I nSlI (JjJlj^ (Jl Qt" I III Ttxis^ (jjjLx-i 
. ■ ^^'^ 5Ljj>Jl (J-* *(_7-*^ ^ 1 A ,UV •^l^l ^j_a «UILalj jjdj'-'^ 
((jj_<fcVI (_|S_Ljk) Cj^Ljcjji cj-^J '"^tH^ ''-^tHJ -^'j^! ' ' '"^ "_' 'i^J-IJ (JjLiaj 

5j_JuLjji (jitjj (jr^j .Borchardt (cjjL^jjj) 14a:>.jj (_^I Temple at Illahun 

(J_al_»JI |_jJj-^l *LUa^l jt-LAJsJ (<ij(j>Jlj j-jjJI (j-a) SjJLSjJI _,>j^ CjLtSjJu 
(_^l i_aj-4J 4 SjlgJI tfJUfc (jl I U I II I a J^:e-1 (j^i^ Jj-2JI U-iSlxJJ . J'Sj^ll (j^ 

.(JjJljsJI 7-Liiajl 
jo_uji2j (JjLjtA (J^*^ jjj <ijijLSj aj^\_ujj j!jS\ djjjJa xJaJu liJLLifc 

fj^ (j-> i I II II (j_o i_aVT SJl^ (_^I (j°^n-»JI ^i-Lila r-^^^^'':^ («^ .3j(j>JIj j-^iJI 

liLlJij i^L^j 17 (j^ (_gjl I II "i ILi Lij-cj 23 -i _; • ■■ ^~ (j£L<Ji,l jj^ (jl Ij-aJuHSj 
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3J)^Lj (_yJI 3_lSLjJI 3" I rill Sji^j'^l (2>« ij^ -J • "^"j LjLj^j -" j "" J^ ^LLa^Li 

lA^jJI cdJi (_j^ (Jjij I nil dj jjiej La jji IjLA (j njl*^ i)«_iLaJuj) .7-LiLaiI i—aoilj 

. J^L-JI t^Aj LuJ(-o (jK ijlj (n[\ (oJjdl _ (jjiKJI (jl jJljJ 'bla iJjLSILij 

CjLLajjI^iJI <lALaJI <— Sj.^ (jl JJUJ . '^jo itl^^IiSI CjLiLji:>J I JijjLa I JLj^x-i (jlS 
(_yS "iiuia <ijall3 ^J-a JJLso <— ijS :(JiLa Sjjj^v JjLjtA (J^*^ (2>jJ<"i i no IjJLc. 
I ^ _■ 1-^ jjIjj^ 20j jJJJ^I 20 f_jjS) JLl'i/l (_yJlj j^Lc (J^ UH>" (J no I'^ill 3j-^ 
jjl Sd—lSHI J J I n (_yj| JijJLA Sjj-La (_y^ (_yjLLll (J nj I naj M^J (J^ (LLflJJ-SjJ 
L^l :<L.4->J-^I ^JUSJi CjLuisUj !^1 oU t '"'l-^^'l AJu}^^ /<utl ^1 LiSj I nj I Jut 



iJOidl (j5.^l) ixil jJjbi 


;/Ljil 4«Jrl Jjjlji 


■J-\ Us^jl 


^_^i.^l JO* 


^jJijll 


27 


8 


16 


10 


y.^1 


8 


2 


5 


3 


S^H ^-j 


16 


5 


10 


6 


'!>" ^-J 


3 


1 


2 


1 


j-L_Jl 


11 


3 


6 


4 


^LijUll 


5 


1 


3 


2 


1 ^^iS^Ji 


16 


5 


10 


6 


(3) 2 ^iOi 


11 


3 


6 


4 


(2) 3 ^^15CH 


2 




1 


1 


isliJI ^ULc 


3 


1 


2 


1 


(-+) o--'^' 


1 




1 




(2) J^i>i 






1 




(2) JuJi 


115 


35 


70 


42 


j^Ui 


2 




1 


1 


i^^ir 



- aLS-a aj-Sj — j-« jJi _J_j-i.uSJI jjt — ycLa : ^_Jlj>.i 5 j-i-uS aLo^ (*J-^ — "J^J-^ :d)Lku>.^La 



7S 



2iSsd\ 



. 1 U. ^tl ^j_a ei Aj ,^* A C.<-t-u-J ^)-<-uj1 t^J-Lai _ ^j-'^LSj' ulluLt-aJV ^i t^jj-uj^ 



- ^" ' ^ ''' 



(_jJL1I SJi^LiLlI ^ J , ^ A 1 1 jj^ iJS J^Iaj SjIJljj jjilll (_yl^ SjJLilu IjUfc ilojjjl 
SjJLSj i(J_i_(JI J j "' LlIjJ t_gji I rill (jLciajjiJI ■•(_yjij (_gj-i-aJil pjlj-ll LaAajcI 

. \l .^-.tl aj^^ ij-aJjIj jl JLlII 
Jj .^Atl j2j^ "iJLuJil tfjui 4jI jLiI (Jj^jJI (j-o)-!l 5tj j , ,.^i (jj^ .^11 jjLa. jl^j 
(Jj^Lill (j^jJI (J^ls llA-' •'^-'-^ ij^ 4llj!La iUa-flJi L^l «n"i i nl j^jSLoij '■r''-^ cP 

j-JLu jMjII J^ I875j j>Ll1,I J^ 1945 ,_^Li jr^ SJ^I J^ ^^ >^^^ 
. (jj^(j I'lll (J^is jjLjtjj 3j-^' IjLjfcj ' i-^jJ 4l5j i-«jJ 345 (j^j 

(_Jj^i (J_alj_«j LxiaJi l'^ j"j_' 'I .^-.tlj , I J J U -^ 'j-*i J '^^ (JS ^Ij^ r^ij^ 

p^ jl tjiil^ t ri '^ol j3-^ jl (j-j_i-o Lj>J. 1 ^^y=i\ju^\£> _ L^-La ^j_uSL) ^j_uJl t '* '^ * 

i3j_uSj| Cjlj-iillJI aSJt (j-« («-^J-" ct^ "^^ J-* cdJ j (j-a jiui'^l (jlSj _ jjjujl 
d_i_Laj_II ojJLaJI J J_«_a jji 4_L^£jl I -j U A -» j jjlS (_ylll Cj^LjcjjJI t^JJJJ J-ia 

(_^l 3 j'CI rt 1 1 3 r I nil (j-« s-'i^^ I J-Aj I Lojj 365 q\£ cjULl^ij^I (j^j 3ij^Lill 
(j^ Lij i^gjdl i(3j-^' '■-MJ O^ -fj:? 365 ,451 1 i^jLuj L^jL (jVI l^jju 
jLjI L^j-S J ij" jj 1 11^ II tTxJK (_yl!l ■"'! 1-^ • "j'll JLi.? (_yi 3jj ,^11 3 ^jj UtI 

;J^J ' ^ ' I p * J '^ " ' 1 J-L^-J^ jjjj J_jJ^ ' "' ^ I Jl-O-S . -n *J ^"1 1 TtJJ Lj ^_^ «L<i^ 

3 ^ _. ^ U cj^LjJljij *Ij^I J-tJ J^lji,! ijj^ 45 aLc 3_uLoj^I 3jj^J3 Ij_i^^U 

((jjjJ-lII^ (_yjfc 3lLjiLo JaLSJ lij^lj (Jj^ l^^'^lj^i . I ii-»- j^Mi J^^_ya (»Lj^I («j^jji 
3 III J i'CII 3U ."Ij' Jljlj Lij^ Jii I Ides ((jj/JljI) j Nones (3-J>J) j Kalends 

.(Lkj_uQj '"•« ''^'-^ ^js>-] (jljJj (_5J1 4 J -a- J I III, I 
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(jK i365 jjij '((Jri-iJ' >4J (jr'l 3j>'-»iJJi.O S^jij-iJ' 3-uJI (_7^ f W'^' ■^'^'^ ol 

■ U ^Vl ^ (jLcj_<J<J .4 J I no I'lll 4 i I rill (jiUal JJ I riS (jjj) «L»_pEJ-ilJ I d.<lji!l 
|_gj < l"l II (O-^SO 3-<k (_gjl 1 I II (JjJllj^ L^ J l"l Jj (jl£ (jLcilJ^l 3jI JJ (jl 4_L^SLII 

tfjjk ljlq<" I III ji^j . Sothis ((jjijjjjji) oj Jj .^11 djo I ii_i jjlS (^ jJI "ijjLijJI 
I ij I III! jjfc jojaJJI \jJt (jl (jjJ.2lL«j IjJlC. ja^i (_y^ *>t!-" ij ',?^^ ' Lt^ 'LLijIjJI 
^^^ I ^ J U , ,. j»j^a_(JI j-J-^l J-A (<s.^5=_lII Ijui (jlS U,j . t_gji I nil (jLiajAII (_y3 

(jL^ sLJl IjIa^V jt2£ ,j»l^^£LII jjj^ 4 Ac- jjij-1.1 J(j I nil (j^ (j£Lj (tds »1 <i i nil 

/ I Lfcjjl^ «Lj_Laj aj^ ^\-u^2j\ Jjlj cLu_u jJS ^j n o miII (_^Jj_tIIj (_>^ 5j_*IljL»_a p^-^ 

j_u.ca3 Cj^^ (3^'^' 3-5^ (J no I'lll j3j>^ (J^ (*-?-'^ JJ jl-^ll Ijuij -f^ 365 4 
(_gJL!l Llx^^l J-Aj I '-*J:i 365 (_p 5Jl>-Ij 5j_a L?J-^ '^-'J^^'t^j'^ ((_, i no I'lll "JJ J *'^) 

UJ Jj '^11 J-oH^I Jl5^ I JiSL&J .(J no I'lll ij^^>- ^ 3"'^^J (Jl-<»^ i_ySJ^\ 'i^J i" I 111 
(j^J I no i"i (2)JJ>4^ (j^ '^rh'-^j-'' Ojjjlll 4_yJfc5 i(^1-lIj IjL^J 365) 4j I no I'lll A i I nil 

p ^ -H <J '^"' ' jjjjL_uLS 4_uLijj1 (^^ ^ I nil 

(Jj^ 2400) 3 I II aL>JI aj-LM^\ (_yJI f^>J lt-^' ^t!-*j-^' o^J .^"11 (2r>-pj 

.TCJjlUjl I JL^J (jl^jLjaJ Ljl^ 4jjLojJI |_gj < Ml 1 1 (OJJ^J 4jLuJI 3 i I nil (ji (j^LlII 

i(j no I'lll «l1| /r'_j3 '^Ij'^^ (_yji d-tit^LiJI Sjjji^l (Jjj^l (jLi jL2ll^l ^^-"-uj o'^J 
3j^ljji- 3iijlj djjii^ Jl2^ lJi£Lij .<dVI iJLjfc 3;^< o^l 3^jj (j-o iRa (Ij) 
3 I ir^ 5j_<j/'^lj 3 •, j<tl pjiiil JlS^ dllji^ •lJt!-'^' J-^J U5^J^J (j no miII ij^-i 

.(j-> iinll (j^ «l-i-<-o (_y3 CjjLaj (j^'jj "^Ji^*- (J^J i3jjI I nil CjjljJ>JI (j^J 

iJjjlS JlH^ i4 i I nil J^"i I II a JjJl:>o (_y^ sLuLojJI |_gj < i"i 1 1 jjj jjx. (Jjjlajj 
^J_j_x^oL^ Jai I i" ( III jj-a «l-t^SJl ^jaSL^-i ^_^ ^^ i Jj^ (^-3^ 4-iji I nil Cj^I^:>iJ| 
L-fljJ-a L^-La (JS jjj_i-ii3 cO^J ^_^1 cLo-ca2_a g< i i nil LlulS Jl^ .^ i n o Mill ^j-SIlII 
, La^ 30 JJ-* LilJ-a J '"'■'- ^_^_(j^l jj ^ '"' ' * aSJb i^j^ j_p tl)^J ' JJ^ '"' *^-*-L)' (1)-* 
jl (((JA-l-^l (»1-Jl» i"i J I iij <:Li^L>- LaLjl Cjj uC I lAul "^ i no*^ jlj IjlSjkJ 
3-LLa^LaJI SjjjJI (_y^ CT^M' f-irt^' f J '""^ .«CjVLij3.>U 3 , ^ , ^ ■:^ I I j^IjVI)) 

LaJ.2ILa (jlS (Lajj 365) ^^^ i no I'lll (OJj-SjJI q] u^J-*^ I Juij . I 1-^ -» 1 1 Ijjij-a^ (J^iiS 
(_y3 (J II Mill ij^^*- 'ilalS SjjJ jjjcJj LlJiS u^j^l (j'^) '^j 1110 Mill SjjjJI i_^i^ 
«_jjl J^Li-j ■ (_j I ^ ii i J aLc (J^ x_a /o^Lfljj (jl^ LLa:>JI (jij i((»JJ 365 — 
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. Lujijjj i^j^ iSjLv (J no I'lll tjj^ 0'^-^ C7^ tOjiJI J '■^'^ (_y3 LiJi j<uj.21lll 

J <" I nl 3^- 1^11 A '( I rrll (JulSj . LojJ 365 4 '( i rill j^ul JJlC l-ij;L>- (_yJjJll (O-lJ-SHil 

j_«_l!l j^) .joSlI 3ril"-^l jl^';^! l^iiiL-u! jjKj i^jJjjJI jLi^^l jtjjtjJ 
Jj^l jj U II (_y^ .(3^a-<uJj J^l^JI j-o-y L<^;^ '— ''jt!-*-* ''-VJ' "^'^ *jj-^ lt^ 
u^ 1jlj>-Ij (j-uijJI j^»-i '^E^ ''-d^J 'M^!^=-i V^La LaIj-1 (_7^' ^jj '^11 oj^ 
j_L^I Lg:l iri'tl ^ iri"i_t «uLa (_yJliiJI j>taJI ^j V>L<k ■■■ j'^j (jl (_yJI pLujVl 
jjjijjjl ^^1 3l-=-«J^Li Ijljji±JI!lII j^iaJI (_y^j •Cj'^) ^^^ L^j2 -■■y^jt 

jl irijll ^Jtj <t.3tJJ 'l-d^i J^L* (JT^I Jt!-*^ ''^i^ t^'j-" J>^' (J^ l-"^ • "^"^-^ 

(_yj| 4jIjLlII ^ 4jJLuII j>jUfcj .4K j-jiill (_y^jieJ o^ (jrll J>=<^' (jr^ 'j^^iL5 

(jj <" I rij Lo . Lajj 30j 29 (j-u La (jj <" . n't 'j i ^H Sjjj (_, <i . rTi (_jjJIj iSjL^JLII 
3 ?(j<ll (jK Uj .j»jj 29—^ 12 Lijji^ (_^1 j^jM.Vl ^ J^ J^ tjl^ 

J^ t riS II 1j I o*" t ri t ^1 ^JJ^ «L?t_i:5e_i-iD ^IJlC) '">' '-^ ' '-j" ' ' ^J I t ri'!e_l tjj J^ * ^ 1 1 

"^ i I nil (JjL>- Lx^a I Lojj 30 jj>-VI L^jiajuj i-«jj 29 jj j •"■II ^^« ' IjJlc jiia 

I J-ifcj I l-^^J I I J I ' ^ 1 _' 4 J I no I'lll A '( I nil (j-« J '^al j_g| I Lojj 354 3jj 1 ^11 
I Jlj* (_yi-C. I-T^J-J Jt^J .3 J in Ml II 3 i in II fj!^ AJJ x_lj (j^ J-i^ J-^' 3j^ 

jojjjUJI (j^J A La- 1 II iVI SjLcVj Jj , ^ ^ 1 1 J j<u5.2l!l (j^j A La- 1 ntl (»JlC 3x.j_tuj 
tf JUfc <ij>JLjL/a i_^j_jjuuaJI (j-« O'^ '('d'J-^' (*yt9 ''-^^' O^J '^J*J. ^JJ^'-^'j 

liJLukj Luk (((_y3lx^l » j^ Ml (Ji-Ji I jJ . La djj^Jaj A \ J ^ ^ 1 1 J .°:.^ Jjvsl (»u^l 

4^jjiuSLo (Jj^ di! JJ i".lo»" I III J^j 3^L>J1 c^^j 1 oK (j^j i ^H -' ■ j ^" 1 1 (_y3 

. LLaiJI (Jj^Jaj CjJl>- cdJ !i (jLjJ (j-Gj^ (_>^L>- j^ i"i JjJJ (jlJ jl ' LJLl>-I 
(_jJL>JI I 'ij • ""' (_jJI (_JJl «lj-^l (S-AJLJejLi QIl) Lxjj^ UJJJ '-^11 ^>^^l 

i(_J_La3 sLJl jl I J :; ." II ^ j" •, ^ ^^ jijj^'ll Ijijfc o^J .3x.L<ji 24 (_yJI a^jH 

TJ-UJ j2>5Lx-JJ d APi^ rt fiLL4_>iJ *lC^^-0-:*j3 36 J-A-13J 'J ^ 'Ij (j_UX_tujl ^_^1 iL^Luol 

/Cjso ^t ^L^H^I lO JJ I ^ 1 1 i^^jPE-dl jJl^-idIj jJ_uo1j Jl^ "ct-" LoS /cJ^-fllUl Iju^ 

[Sj-^ Jl^J .«LI J J jl-^ (Jji JjU aLjI 10 Jl^is »1 I nil J-i^ 3_uL<uJI |_gj< Mill 
CjLcLjji (_JJl>-V 3^^Lc Ttjj^ij (»Lj3| Ojui (_y^ t*^?-^' 'J U Ml )«-^J-a (_p Jj-»- I n't 
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^ ft 1 \S I I l ift ft 

I^^J-LM 4^Jjji O!'" LS'-^' t_gjl I rill AJ.J>JI (jVI (jlS <1JI (JJjLjiI i_^i^ 3^^L»£ 

(Jl^^-Ls Ju-iD^ d J "ir fll «LC^_<lJ>m jl /«J?E_dl Iju^ tj^ J^^J .5j_tuL»_a ^j n o t"ill 
JJLaJ dJI (_,lr JJelu »1 I II II (_y3 J-^>« ij^ O^ *— *tH*t' '^ri^LlII aLjI Sj mh 1 1 

,3j^L>JI Juu CjL^LuJI 
L^jLaljjn I Ia -«-M " ijjjlSj i^LSj^JaJI iJJL^J Ujl I II Loj-»- 36 jQJeJ (jlS IjlSjkj 

,_yliL JiIaj(jKj .L^IjLJ;, UjLlo-I J>L^^IjI 10 JI^ ^AlUI tLo^l ^ 
3 <i K (_yAj decans, (cjLj^ mhII) ^u^\ (j-u^^j 5" mil SjjI o mil aIj^'^/I j>JLjfc 

»1 <1 I nil (_y^ a J mhII Jl^ljJll (_5Jlj (0^?^ ij^ dJajJjJil J mhII (»U^I (_yjl J J I'l'l 

(j^ JSLI Sj Mir iLojj 360 jjbv IoSLaj .aLjVI liUj J>Lx l^U^rt trxJl^^^l 

^ ■^ J J tlljl tljLj^ Ml < II (Jj-Sj (ji (JjjIL>J,l (j-OJ .(j^J^ijJ l"i I nil CjU^ Mitll 
j_yJI ^L>Oj^ »l <1 I nil f_^ J-^J-* J>:^ L7^ f*^?-'^' "^J *"' ' "J lS'-*-" ij-^j-'' '^-'^'^ 

i 4lblj 4^j I n t ijjj.j*lu L^JL^J jL-caljJJ jJljJ A^jtill cljl^ Uj .(_yJLlII J-^J-ll 
3x.Lj/ I 2 (jl (_5i^ (3-^' I JiSLij . 3jjl I n'a «Ll1ojJI Cjl^pjill eJJt iJlij-Qcl J-is 

(jKJI J_jI=lII (jjSLj (jl I jui (^^ s^>ij jU^' i^j^j -Ji^' J^i^ Jjj" >* 

• S^Ljj 24 jji jL^JJIj ijjil 

^ ^ ■"■'> ^_^l »i I n II /C_J_(.u_flIiJ 1 Jl>. L^LtiliA Jl-UOjJJ ;^j . ^ t I ^ 1 1^ ' 1 1 ^\£ 

(Jj^ (j-* "?^J>^' SjjIjJ Cjj_lj» (_jJI jI ' ' J ' J 1 1 (j^jSlill (J-l2 (2>« ((4j^-<j^ 
aUo-LlI IJI4J S-iiialaj JjI^ (_yJI l^li-ajj (j-u^j-saJ,! (^SLI .(j^jLLill (j-uSLLill 

jOJJ-SIlI (jlS 4JI jJtJJJ . 3jj1 I iTlU CjIJl>-^I jISHjIj (j-ojjl (JjjLjS (_y3 IjU*^ L4S 

IjjiS jl (j\jjuu^\ Jj^ CjjJkl Jju La sjIlS f_^ CjVI o<"ii nVI ^^« ' Cju^ mhII 
.ja^LiSi d-iia^l i_^i^ iJliU^ mhII (»^^><-1 QJ " ' "^ I-* LJLc. 

I j ' ^ * ' (jjtaLb jjlS d.illL>J,l djLjjal (OJjLsuJI ♦ (jLi jj .^"11 1 u-^tl (j-*j 

jsjj-aj Jai ji" I nV ^j' vIjVjLa^ CxjlS L^l jl ijl^jv^l (j-o (J"^^ lS'-:' ''■^'' 
(^Ijtjj L<i_i^ j^_«3aJ cLlLuijI 4JL>J1 ^LLi>-) tJJJ (j-« jj-uSju ^jI «LiSLx-i (( ^_^-^-L^j*- » 

jJ>-lILo Cj^J (_y3 CjjI L4I0 (_p -ij-^ J'^~^'^' i>J-& l_p-*J ■ 3jjl I nil aIjj*-^!.! 

jJl^ (J^I (_, 1 r (_,-i-j_o (jjjLl£ AUiJ jLSLUjLi *L<ii«JI ^LijjiLi cJajjjIj IjLa. 
(_y^ 4_«_ij'i(l p (j"i <i PmI (j-a ^IS tjjj^ I lO 1, 1 (J o<"ii III Ji^j ./ajjiLm jj-* (lA-«-^ 

jaJj id-ilUJtA (_p3lj^l (_j^ I j • "■^' (j'jj'^' (jjjLLII (Jl <n"ii III 4.2jjj3 (_y^ L^Ljiij 
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. i-dl 1 ii'^lj <_!^j:>JIj (-jjiJJI oj,^ I ' Mtj^ (_ya Aliiill (j-oiij J<n"ii III tjl (1 789 
J <"i I iij tlf^-a- (_y^ iiJiiLi^JLi JL2jj^I pLj La LilLka .(jj^Li jl <jiiIjl».I^Li 
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>\sMiai\ 5 
I 

l_<kjlj_<jil (j-^ aJ~Jt LLaLji i_y^ <i^ , ^ 1 1 I'lii i"iS 

»1 q 1 < II *Vj_A c-l U", , ,.l ^\ J-»JJ -O^J^' »1 oUII 

(j-<_«J JJ_o3l (_jJI Aj U ',11 ^j^ I J I T- "t j h_!jJlJI (_y3 

5-3^ Tail «LLal_<iiJI Sjj_i-aJI l^jUj (<^-iL3 iSj.>-lj 

fjLjJ (jl i<_jjJL!l ^Jsi LuSLxj 4JL3 iJiSL&j 3 j'j'^ll 

L<iS i5Jl>-^ "ixjjiill sUJjj-iiJI 5jLiia:>JI (_jJI jJiilu 

<5jL>-jJI oJlj* I jj** Tcjiajj (_yl!l (_y^vlj^l ^>iiSlj 
(JSj L^.2j^Ja 't'JJJ' '"' '^ '"' 'J^ .CjuI I ri'>JI TCJJU jjk 
i LajJJ (jiJjjJI CjIjJ (_yl^ 5 JL4JJL0 o3J^ J'>^ "M-^ 

.4jJLojijJI ^jSlJjiilSLII a ,,m;<II (_yj| l^^la cA21ilj 
5 1 1;. ". 'M t ^LUJI j^QJI ><a^l 1550 ^[^ ,_^j 

cjLl^L^JI o! 4l5LiJI . a^iU^I jK^Vl c:;l£j 

J^ 05 (JrJl 'OJ>2 Jl>la M>^' (> ^^l^f-^kPb l^L^ us.iiJis.jaj,^ 

'"'tjj U"tl CjJJl>.J i«LUjJLll 4joUII ^ .></|'tl juU^£L ^jjjSjUJjIS 
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' j'^'-^j.' «Ll«1jl1I S^jjtil (_y3 cjI^ (j^jjjj-iiJI i_j jJ (jlS i(jj^>^ t_!jjLll ijj^sj 
(j^jjJl^ (j^jjjj-iiJI »1 oUII (jlSj .(_gjJiilII (JjLaHJIj sLlLajiJI 3-ijjaiL! ^LolSj 

IjjXjjI njjj,^ djujl Jja_b ^ J I nil J^Llo iJ^J .(_,lj|-»-"ll Jj.J>J,l J K li" 1 1 (_5i^ 

^1 tx ; II Ijuk ^^^ L^l «n" I 111 (3^-^ cjul I II-*- (^^IjJoj uj-Jii^ u^jL^ Lalikj 
U^ i3Jjjj 2000 *Lik3_i Lijjjl ijji jljLc:>LI SjjjjLu^I oLiUI I j li mm^I JlSj 

CjV^I ^^ « ' Ij 1 o<"ii iilj Iji^^SIjjI (S-^Ls iLdJj^ .3j_ijiL«JI 5j>.jJlII j_yJI J^uaj 

-1 1^ « " (jl5 (j\^ (_y3j .1)lj(JI t-^Jj abacus (jIjulII) Jia 3.XJ-2JI 4_ul iii-»Jl 

.3JjjJJ 4ji<u(JI jj^'l^Li (j^Umho 

?cJjuaJ »_x^ljILa t^j" I II a ^j-* *— -''jM-* c>^^^^*^ ^^' Lr^^ dlUl i ii*kj1 ^_^1 lj)j_lia_b 

(JjLu^ JjJ Lijliii! ^j^l j-iSlilll (jl^ .SJjjJI (_y^ (jjjiLHI (_;^jl aLiI&V 

^^ AUj rt 4_x-oL>.j i)t_LAJ>ijl Ai o"i 1^1 )t_xlD^_a ^Jji lull i>Ju^ CjjISj . 4_u3^_lI| SLl>J| 
3_jjjlj_ci5 4_H_i3jJI Cjul I ii'>Jl LljlS . j^Ialjj^VI -" J ' J * J (j*-^ dhJ'-'^' 3JjjJI 

(jloj^ (2>^ Vjijjji^ . I ^ . ^ ' 1 1 J JjL«JI ij^Ialjj^VI (jiSj .SJjjdl jj^f jjjin"! 

J_2^ 1/n jl I II (jj'j^ Ct^ ■ U I a -» 1 1 4_jJ| cLajj-cii!! j<uJ.2jJj .aJLlII (_y^ ALkilll 
jj-« ^^ Ml ^ . Oj^ '^ <^tl J_i^o^ Jl^ t/<^jl I nil j^^ ^"tlj <:L<iSj>jl ^j-« IjJ^ * ' ' 1-^"'" 

{jS'^) Ji^^ ■'■■ J^ I jj'l 0-«-^ O^ (J7^' 3JjjJI (_yil3>0 S-IlLiJ ^UtOjVI 
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(j-o 4-g.j.qja-^ Sjii<lil jlSLaal (j^ ^^^^^ ''-^' ?-*J .)«-Li2Ji,l 5ji-p-j lIiI oIS (j-« 

I L^ cjIoK j-«^ V 3J(iII Ji^a . L^jjcv^ , U;.-,^" 3.^^ J^ ^] VI iCjUJSLII 

(j^j .4liUVl jl^jJLiiLail 5JLUI (_y^ jl jjijSlxajVI 3-iJ(_^ (>^) iiJ^^ L^ 
"^Tjr^j (jiri-rl! J^^J "^ 'LJi Lo . J_.^" , ,.1 Ij c- J I . >. 1 1 J j^yjiaLjJJ ^-i^i-^ ijiijjt 
Laj .j_iSLuJI jl (_ij_>jiiLI CjIjjI £L<u (J-ujJj .(_Jjj>-I Cjlj-iiloj 3JL>Jlj (Jjtiill 

i_j_LJ^IiJ J^^J V ■ »i I III "Jjo I lit La (_^ljj (jl (_jJI r-Ll:>o V '"'I ^ • ■^ I jji "■' 

_ _ _ J, J" _ . <. 

LdJLa i'iJj^ 'J'ip l-* Lfc^liLaj L4J cjjLajj (_ylll Sjj^iaJLa •■ol oKll (_yjjiLj| 

(jAjLJ Jl^S d—i-uj-iiJI oLtiisu^l ^^Jjiaj (_y3 ciJoJI j<u-oL>iil (J-oL«JI Lol 

(_yjk Lo LoLx-1 iSjjjj^ dJiJ (_yji 'Liuuuu^l 3jLjSL!I (jl .«LlLu^I SjuSLII ^ *^. '^.' 
La^ iSj.£L3 jl Llui JiUj j^j (JSLs .Sj^-i-all 3jnjlrjijj^1l SjLjSLII (_y3 (JL>JI 

jj_C 1^j_lIo L-dJlIjtJ ij^' - «L^-L^:>J1 aJJb^ . 5 J_Sjt_a S^^SLs (J-lL^IU j^_ajjl ^l^jG 

(ji (j-o 3-ii!l Cj-(SLo . ^lilo 3_ujijj'^l 3J(i!l (_y^ cj\^jl£>^\ j1u-aj (_ylll i-Sj^a-'^l 

ij\a\jljX\ j-j-<t»- (j^ I JSLifcj . 3_iSL>J,l 3J(1!I (_y3 Sji^jvjJ,! 4_lL>J,I vijIj^JLlil ,j-c 
. jlSLsal 3jLI L^I . ^j' mi a 3JLI tjjlo<"i 1 nj 1^1^ (j^jjjj^I 

L^Lku ^LSj )«-^Ij (_yS (jLLuIb Ltjljii" I iilj <ljjjj-iijl CjLjjiau^l 5j^ (jl 
iSj-^ (ji (_yJI id_uji (_yAll (Jl^jJo Ljjj^ j_ujij (JJJJ 1 Jl o<"ii iiVI JLiS (_gJJL«Jl 
J_«_«j^ (^ J-II (_yjjjJI i^^JJUlII jiliaiJl (_yJI (_yJUJI U>^' (jr2 "=1-1^ J^^*^' 
«lx-Jj-^l «Lu_Lx-iiJl CjLu^u^^ ' ^ '^j (J Mil J .5j^_4JtXl *L>.jl jt-uiJ^ (_^ O^' 
3^^L»JI (Jj^ (j-° J Mir tiJliJl oj-^' ct^ ^Ij 'S-x-iJiill 3_LOjVI ij3 t-jI<SLj (oJ 
iCjLjxisLpljdJiiJI jLJu,jj/jj.(l26l-l202) ChinChiu- Shao jLi. jjJij(j-ui 
j_<Ii j_<Ii» i-j-'-J-J 1 247 ALC (_5-3j . I'l i I iiitj.aj (j'_5^^ Cr^ 'tA'^-* Lilij^ (Jji^j 

. (aI iii^I 3 < 1 11" f_^ S-uLjjIsIjj 3JL<j/j) Shu Shu Chin Chiang (idLiLuio ij^ 

j2>J-U^ (JjL-iLA T I 111 7-^j_LiJ I 1 ^'^ (JS i(j"AJa-ii3 (_$^j;e_j «LjLxS ^j.* (C-t-u^ JS O^J 
x-j-ual^l (_yJljjJLj TjJLtj aI I ii'^'^l Lljl^j . 3_il or (JjI I iiU LlxJl^ . L^Lv 3j-^ 
Jjiillj itl_LiII JLi^ij it_gj'\ I mil I— il I ii'tJI /nlrj itlj-JoJIj 3 ,:^jl ^1 1 :4_jJLl!| 
i<ijSLiJ| Cju\ I ii'>Jlj 1 1 j ' ..Laj (_yii5lj3l TccitAj ii_jjljjiaJI (_p3_^j it_i^j:>Jlj 
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ajSJs (—ibSLII (_yl2uiJ Vj . indeterminate equations ((5jJl:>J,I julL Cj^jUIIdj 

sL».ji (_y3 (j^jvj^j (j^jvjjjjj ij[s>- j_iSLcv /<u oli- i_g^ij^ SjLlSj (Jj-iil ij\S 
JlSj . I j J j 'J I j J I • " ' (jj^j^j J^LJI (jjijJb IjjlS i-ij;L>- i^Jjji iiVI SjLill 
1 1 1 ( ti 1 JLA tjijj , ^t^ , ^ 1 1 jjjL>. /jyi^ dilj ( ( ti J '"-^ (JI^Id ^ ...At ^j■^_^a/ ^G^jL>- 

(_y3 jLj^ ill olr 4j^Ij J^^J Liijju UJI [jS i(j-u^l (_y3 lIi Ljjia Ij^LI 3.jj/jJuo 
diLLsl ni'<]\ ^^^ll.uJa ij\^ Xai .4j£ j_ij>JI /nlr jLkJjLi j.^ILJoI i_g JJI C^^^l liil j 

.«CuJl:>J| J J I r-H 1 1 (J^l>- (jT^ /<sJL«JI (j-« 0'^^ l5' (jt^J 



(JS J<n"i III iSjjjSJII aL^jsI (j^ oaLx-ii '^ I im-»- 4xjjLiII (j-<_i-iiJI (_y^ --^J 

uf .4,L^L^Vi f^iiy^ij .("oaJI ^1^1 ^ jioii'^i jL;] c^\^ ^1 a.L.Lii^ji 

(j-\_C.j_(JI (j_o (j-SHo ^ssli f_j\c 3 S"i Ml a LaLSjl LlxJl^la (J'jji.'i/I Sj^^illl pl_jj^l 
jjljj'^l (j^ J <n" I ii'i Cxjl^ lt^' S^jji-jJil «5j<i iiijJI aLSj'^I » (Jila . iyJaj\-LMl\ 
JLjJLjlII liJLLik jjlS JLiI) . jjjjUll sLuiui- ijJJ jj i(J.«j<JI j^JUJJ \j ^ « 1 1 j ijji^jjl 

(_y^ -^j'j-^' (Jj'-*-?^' (j^ L^j-a ' '^« ■ (j^j-i (jj^l Sj-uiHil 4 lil'i-^l (JK I'lal (j-a 

(.f.jUJI 

aj i~ii*]\ /?-«J^ JSLtluJ (^jj-ilo) 5j-iiu£: jj-* J-P*^' 4jiSL>JL1 ^1 Jl^'^I CjjLSj 1 JlJ^ 
^j-« ^_j— j-jS ^JlC 3__?S^ ^j-^ .J-i-*-^ 0^3 **'L)^J O'J'* Qi-ri-^'J iW^j-A-J-*^ L^i-i)) L-flJl 
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^J^\ ^^^\ ^j^\ ^J^\ (*V' 

^^JJJ\ (^^.lu^l ^^.^^1 ^^L.h^\ i^jL^I 



o o o 

I - ' 



"j! II 





1 

2 

3 O^ Ml = III 

4 JJ-" im O '^ 

5 JJ 111! £. "J^ 

6 aJ t j-- J- 

7 L^Li TT C i 

8 \ nr 'I i 

10 t^ _ f -t- 



^1 iJLj^li^jjj jIjlcVI ^uuIjUoVI oJuiciixJKj. 1000 jl 100 JUjO^Li 
^(^ J^ = ^ 100 

aioUJi a^tiaJi = i>Li 100 

(_xjl^J>JI JJljG = oUol 1000 
/<U Jl3 Jj-a^ = J^n, I 00000 
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jij^jj jljIj-iLi jj_2_(JI (_p3ljJl3lj njlSLtuJI ^1 .^^1 5tjLlJ <ij>JljLAj (joLtuJI 

Counting Board'iiall g^ 

(j_0 Lcj_Li.ia_0 JL«JI 7-^ jjK . L^JllljJ I /j t;^ A ^ t LlJIj CjLiI I ri'tjl tljJS."^ V 

(_gjj| ^-«-^ .".tl (jlSj ■»■ ij U ,".tl ^jji Sj-uS djLaj^ CjL»jj_<ij 1 <i U aj ii.^i ut->J\ 
jIJlX.'^I (_yJI J '^j (jl (_yJI i7-_^l (_,lr lull l^'-^-* f-Uaj «_«j>JI 5_lL«jij jaj-Sj 

jl 10 jl I jjljJI Jiu3 L-ii^ J^ c^l^j .SjJLJI jIjltlSU jij^^Vlj 4^>ll 

. jl I rijll (_yJI (j-^-^ljJI (2hO ' ^ J^"" Ll^JLiisJ Ct^' CJ LtJJ 1 1 L«JJ Ldjjj . TcJI ... 100 
3x.J.JJlJ (J.2Jj ^ .^»ll iJulS itGul I r|->- ljUj^^^la:>JI tjl'^^ .^.11 !«_U3J JJUJ 

j-ij i I rill (j^ J3t!^ L^JL^J iJjjlS jaJL«JI i_JJlJ 3.CJJJI (jl (Jj^l (2A-4-1J ijjj-:^' 
jj_o ^ U , ,.j " 1 1 J.:».|jJi,l (((j^.j>J)) T-ljJ^I ojui (Jl <n"ii iiUj . ^I^^JI (_y3 J _; 1-^"' 

djJEjILl dlLJuJ (_yjJI <ij(J^-CuJI sLujkjJI tijul I ii-kJI (_yl^ jLjIl^Vlj iCjul I II'>J1 

(jl (jjj'_;'^ll CjLjiau^l »1 olr pLLalLjil iSJjjIa Cjlji , nl £L<jijL<Ji,lj i_!jJClLI 

. j.u±j^ 3lj j • "_' Cjul iii-»Jl JLa^i Ij^jjaj 
(jjjLj_ui (jLS CjLjljjJ,1 (_^ 4x,j_Li3^1 (_^_x-ia_JLjl (Jl ^It til (jl Tc-tlal^l (j_a 
lIiI III I i^ji J III lij Jl2j i(jJL«Jl (_y^ (a^j (<i\j (J^ t^>* lSO Jj^' j»IJaJ 
. (jj_LJ_Lj^ 1 Cjl-Liisu^l »1 <ilr <tc,Li^j i>_^SJljl (_gjjl (_gj Mull AUaJil (_^jj>-l 

(jjS I I J ml ' (^ ' --■ '- <i-j-a J^jj "^ i^l) LjJLi- cjLjljjJi,1 ^^* ' Qj£ «LSji>.j 

Ttjj^l lS'-*-'0 JjI^" ' "ll'a 'J ^.^tl JL».j I %^<j^, ,.A" I Ijjli. jLjI^VI JijS (jl^l 

. (_,_Lu-iiJl jijiil Sj^iiJl j-i^Ll«J1j . Lc-jLa Lajj-o (Jix-i ((j.>-"^ li^j (_yi SjjIj 

^ ■^^" (_yJ-!l Sj Mitll aLSj'^Ij '.«CL<ijS (_yJI J J Mlj (_g JJl fO^jJl (jl^Lo jl 3Jj_LO 

«L_La Ljvjj_Li_a (j^_LLa lJijI (_^1 j -^ '^'' (j_a U JL) t^J-^S ■ o ^ ''' JJlC (_^i (J_»IuCU 
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{^J\Jl1jlJj^\ 3^^ J ' "'^" *^3tJ-^ J-3-*' LT^ " J "^ '^ (J-^-<l-J^' Pj*-*^' tj^^^'J • ^J^^*-'J 

JjJljsJI j-laJl) 3jji '^'^ f^^j' J*^ ''" (_,lf (_jjSj jI Jl^'^I LixJl^ '3j->" (.3-^J 

jjJLi^ i4 I rio->- (_p-<»jJ «L<ijl^ uljjj jljG CjjI£ iitJjJkl (J-»iAj (_y3 i«Ll!L1!I I .^«tt 

■ (j^"l '^'^ jl i5jl>.Ij I '^'^ S^LcbLj 9 ,8 ,7 ,6 jl jx.^1 (_yJI j-uiiij /oj (j-oj i5 

31ajjjiJ T-jia 2_lU^ «Ij.^"^ J o<" I 111 (_g JJI JLjlII t-^ j>Ljj| > U U -^ 1 1 (j\jjj 

320430. 1470654:^^ 



1470654 j^-t^ ^ '^'- 
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E 


TT 




T 


5 


nil 




= 


II 




nil 


— 




iJljliL-uj^JI *i'>:>-l ^jL^J ^_^ JljJI ?-jJ 


1 


- 


Hill 




II 


= 


Mil 

















320430 



■ c-'-^^ 



1150224 = 



j^-tjj ^_j if-ir 



(j-a ^ .^ « II SJIjLj ->-j U II el ^1 -1^ Cj Lui U^ U tjj U"i i"i li I i^j-XJ i4jjl3|jJI 
jj_a ^^ .^ « 11 ^j_« .iJULjl ^ '■ -^ * (—SJl^vJ i^_^LlLl1 L_fl_x-£ljl JJ-* ^^.^>-^l ^Jj /*-£>^ 

jjljJI j-^^^j ,_jj.3Ei3 j--*^l S^iIac. LoI • Jj'^I i-fl-uaJI ^ 5JLiL2J,l cjLtjjJ,! 

i±Ju (it—ll^^)) ' '"^1 AJ^J ^) 'T'3^^ Lt^ L^Jl^La (_j.3 ^ ,^.ll jj^ III iiLUI 
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aLS_o (»j-ij i^JJI t'-^J-" "^ '' .'1 ■' *>^' ''^ 'J-*^' 3 jli'' tljjs-Mi IjJ 
CjLljjJ,! (j-« i_P (j-« ^ .^«tl ^jji Cj^O (_aji::ej i4_l!l1!I SJla^sI (_5-3j .(J^jIa 
(j-a (jLlJjl i_2 Jlxj h-sWI Cj I j-iiu-C .aj or (_7^J ii—iljjsJI f_^ 5Jl>.Ij (j^^jLj 
(_yi ^ .^ » tl jj_a jjLlJjl 4_Li i_a Jl^ (^ JJI Cj^^I (j-oAJ (_y3 > J I rill ^ .^»ll 
x-Sj-a) (_yJLLll J3_4_«JI (_y^ lj_flj-3 Jljso 3j>" (jr^ SjLjSJI iJjJj . Jiiiii'^l 

d ,Uj- :;•. ^^^ ,°;il ji^jvj V 4Jl liili fjLa xjj-a t-_^I (_yk: tj^SLu^j . (<_aV^I 

Lo i(jOJjl (_jJI lljuil )«-Sj-a (_y3 I". I nil ^ .^«ll ^ ^ A ^-"j ."^LjJI <ii«-5e-l jl "iJLa 
CjIj-JojlJI )«_£j_a (_y^J J ■^ ' ""^l (_y^ Sjj^jJkl )«_ij'ill ^ .^«ll Liiajl i—SJijaj 

1 1 jiK ^ ^^^ (JLj-cjl ijJ_pj tixjjaj i(j.fljj/'^l (j-a cjMjj (jr^'^l (j-a cjMj Jii-J3 

«i(_yj5J ijJLufc -i^^J ^1-^ i4JL>- (_^i^ Cj\jj>-^\ ^J-a (_j.ajjij .7-^iII )«-Jj-a (_yi^ 
5jljl_^l ^ '^«ll Jli-Jj : Ljij.jv j_jjj LaS jjVI 7-^)JaJI 4_iiA^ Ja£3^ .<iJLa j>JL>-LJ 
.(_^jJL«JI jJojjiJI (_^ jIJl^sI (j-a ''-^''°' 3jL>-lj 3x.j.4Ja^ (_j.ajJJ J 1-^ ' " (_p (j-a 

.1 ,150 ,224 -.m'^' U^l 

jLSIIjI tjjj'_;'^ll CjLjjiau^l si olr p-LLaILj<l i_jjjJaJlj (jlj-xll dja-uJSj 
(_, 1 r J .T-jJJIj ^ .^ . II Jl t"r I III ^_^ ^JJ^ 3_^- '^ ' S^l jj i^jJLc CjIjI^a 
(J_<jJL>J,l (j-a iJ-J-LS ijj^ LaI iiii II (_^l 7-j-LaJI 3 jl-i'' «ljj».Mi 'J^' Jjj I II 
i_^lj^ (_jj| 4 J I iiiluj , c-il^jsJI (j^jixiajj (JjJijsJI i_^^ SjJij (J3-^ IjjIS (a^Ji 

4J jJl-lj 3_lJ_«_«JI oJlj* (jla i^jjLuisLjjJI 3_p.l_(JI ^ ^aju dili ^l jia-y 

3_ijj_LaJI (_, 1 r 3_i_Lj^ SibJb*. 3jj<J liJll^ jl^I^I ^^J - JLiilsI 4jj<J L^l^j 
"J J iiiilu Lai 11^ ' ^ « 1 1 I «Uj(J 4JI (_5i^ t_il I ii'>JI (JLilsal /n I <"n tixx>- ^ j'j'^H 
jjajjJI (j^ HLH^ \j^ 4J JJ^ (jl (j-a JiJ ^La ijsJjdLa JJ^ /T-^'-" i-j^lj-a (_yj| 

. 5jl^^ Mlllj 

«Ll^_j1 (JJ ^'^'^11 L_fl_(IuIo1 t(_jl 0^11 "^ (J 'II (j_a «Ltu.flJ ' 1^ ill 1 Ju^ (Jl o*" t nUJ 

(J J J I II (_5i^J .(jVj^ja^ (jljljiia L^-ta Ji:>-JJ ct-^' Lj-^J i4_uVI <Jl!VjL«J,l (Jjv 
i_t».l^ (jj^j^ L^'j-l' 'ijLjVI JJlCJ I ajj,>.ll (j^ jj^jJI jJlC jLjcjV ijliil 
4^jjLa i^jjijuu^l (j-<ia ijjijjjj, 4_(jJiA-i (_gLJaJI iJli^La^v (_JJl>-I (_y3 3"aL ,>.ll 
(JjJJUlJI (j^ 3_jJJlX. S^^Lc j-3^ I -1 j '' " (J^ (JjJJijlII (jJJ-A (jx. (j^IL2ji». 
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52 Ijlot" I III (j\Ajuu^\^ • aj_^.>»tl jjl ^Uj"A',t i3JL>J| ojui (_ySj .(j-dj^j>J,l 

.LvljjULuUlj JU-jJI 
LiJLa ijjjLlII ijjiui! j^Ij^I i>JLji(_yi Jtii't Li^ jj^jJI JUjl1<jI LujI liLa 
5 j 1 1 J .»! Ill ;1l jjl^ (_,_Lc: SJVjJJ j» JU-jJI ^j^ ^^ SJVjil (j .t-^nSlJ 
(Cjtillj »i I ii'>Jlj jjal j<ujl2j jjLiLsl jjl .(jj A (j-u (j^^^T-c 3^lSI (_yji <1jjl1JI 
(jl . <ij;>.^l j<u J-SHJ AJJ I Jj.AJlo Liola 52 (jl jaLu (j-'tia : I jLs-lj I jJlC I ''^'-^*"' 
jj-« ' ^ ''-^ 1 ,^ /j^ , ,.^it LjLxisj t]^^<^ r^ t^'f ,"■ jJS ^^ (^^LlLs 2I -n '-^ * '•^ jj^ Ml jj^l 

Lills (__)^LitjI<i Sj^D (_P Jot" I III i.ixx>- (Ju JJlC j-j^I (J-«-^ si I il'>Jlj • jj'^l 

(_>^Ljc_il 3-»Jjl J^ o! ^! '3^ .it-i'^l (j-o JJlC (Jal J< Ml JL3 (Ojaill Lai . <ila 

./CJ%iJ IjLjvIj ' '^ 'I-^ l^lo tl ( 111 
''ij»j "7" "J "J" <— ^j.^v'^Li /ajeiJIj »l I ii-kJIj jjal (jLxlal .jl Ji^a Ljj-aj liLS 

«G>Lj (_P-4-i JLjJLt^j '«(J'* (J-* ,>^1 3-*^ L^-JJl «?■» (J-* ^>^l *'J'* tjl-^ ** *Ti-l>-^'-* 

:3l-^'^l (j-o p>J ij^ JJi^ [j-u 4£^L«JI jj I ii'C 

52 = (j + j.) K + (•J + f) '/3 + ('J + f) -^ 

SjjLjtA »l I ii->>JI jjl-^lj i3x.j.«j>J,l ' ^.^it ujji^ ^jjLotA jj^l 3LJ3I (jl 

3I jt^^l JJ^ (jl •Sx.JJlJsJ.I J-JJ-I SjjLcuaS (OJtill (jl.lt^l 1-«1 l3x.JJlJ>J,l LiJiJ 

jj-c (jLa I J-SLjij . L^lo — i^^l i4r:j.<iJ>J,l (j^ — + — H l5j1-^ 1-^ 

^ [j-*J J '"" ^ Ct^^ tl)-* ^3~^ ^ M II M ^j^ise-tlu^ \ JJlC (j_a ^>-jSi j_A (^Lils'^l 

. 3.<ijJ^I (_y^ 1 '^-^ ■':■ 48 (JJLlA (j I (j\jv (_y^ 52 jji 3W^^ (jKll j jl«JI (jla 

:(_^ La (JjlAj LiJLb <GjJj>J1 I'll -»-Iu ,^1I ij 

i I "5 

52 = ij^[ssJl'^\ JJlC: (j^ — 

52 . » I ' '' 

4 = — = (j^Utji'^l jjl^ (j^ — (jil 

.48 = 12x4 = ,_,^Ljtjij^l jJlc: (jjl 

".(jil (^^ (j-CLU^I LLuJjljtO (_yJjl (jl 

(i) 48 = (j + ^ 
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till J SJl^vIj 3JjL«_o JiJ^J I _' ; "It ^J-x-a j-J-C (J-:>iil O'-^ 'o'^' Ct-^J 
JJlC 3^jjiJ>J,l 3jj(J (_y^ J^J:^ 4Jl^i 7-L1I2JI (ji Jloj .((j I a) (j-ujl lyJ^^x^ 

(ii) O = f 

•.(jjji.'i/l (_y3 3Jj1jla (j-* -"j^ll (__>iaj^j(ILi 5Jl I rill ij:aj LiJLa i48 = o + (^ 'O 

48 = + f 

48 = j. 2 :oJ! 

24 = ^ :0M 

48 = + 24 :oJ! 

24.48 = o:oM 

24 = :0M 

. >La.j 24j (Snj.^a) 5tj-al 24 iIJIIjS, jlS I jj 

(jA_4_l,l (j-« O'^ i-<») (_yA^iS ' ^i.^ji <:GjJl:>JI jj^jJI (j^ "iLiIal <"i 1 iiaLij 
d-cu-ij (Jja-Lll pLjJU I j • "■^' sLjc-ujJI (_yJI (Jj-aj LiJLa . ( I J I « ^ J jji (jij'j'^n 

•.(^LiJI ^^=^1 ^ 

«Lc j.<jj5E_a La Q^IxjjlL-uJ «Lc j_<jj>JL 1 )tJj + «Lc j_<jj>J, 1 i.tj±i + «Lc j_<jj>J, 1 ' -^ '-^ * - 

.[1A= 52 
^^1 jbso LiJLa j^l lilii l-Litbi /oj j-jj-II (_7JI (_flj-ajJI l-Liibl I jl Lu£LI - 

S^AjS 1 2 (jLs I jd .4 1 1 j'" (_p i3.Aj£ 5j_iiu^ cjMj (_5-I1 52 -ij • ■■^~ (3^1x-i .j-<iu^ 

,48 t_gjl I n'l 

, 1 1^^-^ .'^. 48 iJJLLA tJjSj ^jt t ise-i ^j jl - 
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rhetorical "^'-N ^H j_'-^ll" -i •"! ' 3'ajj«ll 5j^A.°:.tl 3;j,^ll ^ a a'i a^jI 

, algebra 

Tai «(j^j i^LJi) j<u-ou ^ J ' J ' ^ 1 1 ' i_2jj<j CjVjLtil ijji pj-ill I J-<fc o'^J • U-y-liJ 
j-^LflJJ 3_jJi_lL2iII (__>^L-iiitiI L».jij^ ajl2j L^I (_y^ (j-aSlj L^ILuiL^-j .Yen 

jl I ulr crtjuJ "iJi VI I Jj.j>J,l 3^aJlLi SJLjiII (Jj«. Li-iSUj "iJl j-aj .^jljLu^l 

j"t 'i n~ :(_yJLlJI j^aJJI (_, 1 r (lSI^I \JJt (Jiu Chin (((j-<_Jo)) 3JL<j/j Jjjjj 
S^LvjJJ 3.uiJii.j idLji! f<uiljj ^j' '^7^ l-*^ 3'>^'^' '•'^' (jr^ J3t!^' 
«LJl_j I 1 I '^ J J J aJ-it ^^ * ' >lj_<I/ 7-LiLiJI JJ^JJ .r-j^j-AlI Jl>-Ij ja-Aj^ij 

jj-a jj.1 jj_* J J .! ^^* * *l^j_*Iu JlJj_j «Ljtj j^^^jJul IJl^ /c-Aj.i 100 ^^ ,^^ 

(cLSjLjJI CjLajUll (j-« ^Lajlol^l) <ij^jjljj>JI (_jJI (j-\-<i 4_Lajjl^i- J Ti i n't 
Liiajl LuSjuj . 5Jl>-Ij 'bi-Lv.i J-"-^ lSJ"-^ 7^3J^3 '^-^-^ jJu^ (jlj d-LiisLill 
"ixjiljJ (jLs ij^jiaJI (j-« lii^ Ijl».Ij Lc._jj 7-LiiaJI (_gj"r'iil I jl dJI 3 1;^ ^ \t ^ 

«Lil 3_Lo3jl^i>JI (_yjialSjj •rj>3 100 ji SjvLvj 20 jl ISLjj 25 sljJiiJ «^Jlj 

: (Jjji. 'i/ 1 J J J U 1 1 JJi^ SjLjj LuSLxJ 4JL3 i5Jl>.Ij S^LvJ i_3JL:tJ 3j_a (JS ^_j.3 

. Jl».Ij r-j^j JL>.lj <-^J *-^^ 

(_, K II JJUJI (jl Jljj .f<s-<kjJ 100 XlC Sjjlii 3ji£LII 3iiK"rll Jj<JaJ IjUkJ 
Jjl_^l (JjJLsJI (_y^ CjljLpJI ^^* ' J^><-ij . L^la jjjuiej Li L«jj j-iilu j^jiai! 

l_*JtJJ I ■^^^ ' "--■ 60 'ijjJ (jl jl l7-LiLaJI (_y.ci5_p V CjljLJjiJI Ojui (j^ ul (2>£j 

3j-ts_i ojL-Lli-l JJl^ Sjij-iiaJI ojLjij ij^'^l (_, I r Ij-^Ia 60 piljJ o' 4jlr 
LajLc (jl5 I jl J'^"a*^l 4jSLI I JLp.^1 JjJI jji (J-ujJj . J^i^l Jo-lj -ijj^t 
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. 100 = 55 + 25 + 20 = (I x55) + (5 x 5) + (4 x 5) . Uj> 55j CjLvU-j 

.(j\JUUUU^\ Cjl-LibU^I »1 olr (j^J SjJLlLSj 5J| I rill aJJt ClTC^US Ij 



t>^ 


j_^\ iJLP >- _j^^ 


ffjij^i 


oUU-Ol 


i]f_ji\ 


5.il5Ci)l 


(") 


+ 1 


-1 


+ 1 


^j. 100 


30 


10 


10 


10 


^j. 100 


31 


11 


9 


11 


^j. 100 


32 


12 


8 


12 


^j. 100 


33 


13 


7 


13 


^j. 100 


34 


14 


6 


14 


^j. 100 


35 


15 


5 


15 


^j. 100 


36 


16 


4 


16 


^j. 100 


37 


17 


3 


17 


^j. 100 


38 


18 


2 


18 


^j. 100 


39 


19 


1 


19 



."{^jj- ijfc-U-j JT JjLL. U-jyj ISCjj 



y>|(i) 



Modular Arithmetic fgmtLlai] MLaJt |tlc 

l_ll I ri '>JI j<S_Lc (»J-J-I1 4 JO I rrlLt-ia I'LjLca'ill 5J| I ri Uj .(JJjLlLI d_LO^jJI SLpJI 
f_j\c (_gJ^LjJ,l J-j1j-!1 U>^' Lr^ Sun TZU J_p (j-l-a ijj^ (j-o dc^-Ll-a i(_j-ml jSll 



S»l jMi^l a'jJti JJlC La .(jLol 



Lfcljjj^ Ijl Lolj 



5l_i:>J1 ^^y^ Aj\ t fill i>Ju^ (_p-« ^^ tji (J-^^-^ ' ^j^ ^_^J>- Jl^-4-1 (JlL* Tc-iio^JJ 
^j 1 ^ t S^jvl fojbj i((/7)) J «» )))J « i» (j■^x,Jl^^ «0M^ ^>-*' c^ J '-^ ' J ' * ' *'j '^ 'I 

il^lj (_yJI JjIr-l'tJ.I tjj I ri iij f<l4jL3 'Pj>" rj''^' JJ^J 'jj'^' U5^J>?J '-»-* 

^0^1 jl - £l A r. "»■ rt j^l^j_ul ^^1 ^ /j .^ ,^^ JL>.Lj Q^^^ ^ t4jjl t iTia ^^ ,^^ 
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ijji£3 4\\ I'lll ij$J .(Jjiial jl» I III (_5i^ tjj I ' ^ -»_' cLflj^JaJI eJ-^ («-4Ji UJ ' ..' 
d A H"*. rt Cj1jL>-j (J *" I 111 J i4_iiJlL?t_a CjLlLdL^ ^^^^ 5ji^^j>-^_a (_^1j_i_u'^1 ^i ^_^ 

(jjijii-j ^T-Iaj Lu^^ (_gjLjij ;j< '--'II (_y3 (jjj i'J-^^j catty (_jjl£Lll) (2rLijl (J^jji^ 
.(j-^Jju <(/r"j ^Mij (It— !» -i^jy Cf^-^ (_5-3 '('"" '--■ 'ji 

t_^jl I ii" « I)) SJLv (_y^ (JiiljLvj cj^o jjl (_ajjtj ^^ -" j^j ' '^"' (__>iia^ ^JSLIj 

. (( r* » «U L>. ^_^ 1 ^ 1 ( iij (( * ) » «U L>. ^_^ Cj 1 Jl>.j ^j 11 ^"v 

(jl£ 4Jf ^ ^ I" -^ 1 1 tijL«J3LsJ,l (_y3 jj'j-"'^' Cy ^J^ J-^3 • "^^ y -iLc I ((/7» (jlj 

(is-^l CjLjjI (jSLxj I— ajS '.(_5-A 5Jl I liUj . 5jji I Ii" a ^ ^ . ^ ^ SjIJlJI (_y^ js^jj 
diLajUU (j-o) (aLu (j^^tj .(J-uK oU 4jj i nill |»^jaj>JI (_yi iJ^>Jl T-LuLa (j-4^J 

(_yi^ « !» 3 '^^ - ■•■^"' LiJla Ijj.r-7 = t_j5= l3:jjl (Jjia Jj^ Liij^i (_yl!l 
(_,lr «?■» 3 ,^^j (3 t_gjl I iij (_^LJI) 5 (_,lr (ci-j)) 3 .^^j i(2 (_gjLjj (_^LJI) 3 

JJjlII La •.(_yij U^ LjJJ^ 3JLuiII T-jia (3SL«J JiSjJ£:J .(2 (S^\-uj^ u^\-^\) 7 

(ji^I i^j-II J J . ^ ^ 1 1 tijj (_yjij iS^^jJ,! 3 ,^-^tn 768 (j-« '-r'i?-^' Jlx»-^I 
f_j\c ^ I ii'°i ^j i3 (_yijJ 5 f_j\c p I ii'^i ^j i2 (_yiJ 3 (_,lr p i n'^ ^ (S^^ (<ii^ 

S2,_^ 7 

(_gl (Ji:aJ JJLC jL»jl Jj-»-" I iiU (j-a 4JI (_yl^ <ljjjj-iljl (_^LJI SjjJiu ^ ^ '"' 
^L?e_jl jJ-ptlLtuJ ijuj,! jj_uj_u ^_^i^j) .^_^l^ajlj /c-i-u1j^l JJ-* 5LLiJt_a «Lc^_4^?E_a 

(_,lr oLcjjjjiS ^j 1 3 (_yijJ 7 (_jlr i>l io i n'^ ^j 2 ^ ^jl 5 (_,lr i>l i o i n '^ ^ jjLc 

JJLc jLjcjI jj.SL<iJ tixj^a-i 5 Jl^ Jajij-ii ,_)l3j_3 (j-SLflj 4JI JioJ (. 27 (_5-2jJ 4 

.4JL>JI eJJt i_^ ujJus[21\ Aa^ LaLxJ ijJt DjutJ . I j ^ ^ -» J 

. Sjjl I n" a ^^L2^ (.3-^ J '^-^ I jjl (_jj| 4S^L«JI jii jojj/Lill i_aL»iaj j<iJ . aI u.l I 
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(i) 
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/4-i-uLdjl 



2 


3 




2 




9 


8 




5 




16 


13 




8 




\ 


^\ 18 




II 






^^^23\ 




14 


,jji-oL>JI (j-^-ijJejJI 


:oJ^^ « 


» j^ jyl:i...jr»_j«M 


■J-- 


cy ijjjj^i 


O-*^ CT^l J-^>^' (*J 








17 
20 

@ 





^j .(3_o3^3_I,l 4j.4£JI) 804 (j^ Ij^ jJL-al 69 ,^1 .3 x 23 ^ .^j^-HI 

(a_<-ulj_SJI c-jj r;^ J_»^L>. i3 X 5 X 7 i^f) 105 '"■ .^ '"-? I jl ijiji Jlj_i . L^ji^ 
lUjj^ Ji>o crJIJ La ( 1 28) 3j=jI:l]| ^^ '(^j'>« J^ S.».a^) 23 ^1 (iiiMiil 



^1 Jj^^l 

69 

384 

699 

1014 



23 
128 
233 

338 



23 
128 
233 
338 



23 
128 
233 
338 
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. Lul^ 1014 LxJij iLijJi^j (_yl!l 4jji£L1I 3 ?jS-»JI ^J^ '^j>j («J lA^j'jJ^' o^ 

(_yi /<^ (j T^i I JLjiJ ix^l^l (j^ J^i (jl^ /o-^Ii-J q£l l>y\£L\ La (jLs /OJ (j^J 

blunt «SjL>JI j_i£ 5JVI))1Sj^ LkLb^^l (_^l iJiiLl iri-tJI J <n" . ri"j Ijuk 
Ja_uij| 3_2jj_La_i 5Jl in 1,1 (_).». (j-^Lflj «LJi jLu .3iujL:>JI jj-ojJIj instrument 
jl i_aLiaj joJ i3jl JlJI (_y3 i_*jj^pJLi ^ .^«tl «_Li5jj cflxJ^v ilL»iI 7-^ aIJlJ-" I iiU 
V] '^^ <^* 11 ^j_a , U^<^ JL>-lj jjiij_u ^_^-fl-U (j\ ij^\ ^j.s^ i II t ii"v jJS 3t_a (-_3jLj:tJ 

(_yllll inteipolations oiJliVl o's" mVl)) x_a ,.-.lj U-Ltl ^^jj \jjt, ,(_)|^j>J| jjij 

1 AjU A^tl 

I I I :,_^ ^>LJI CjIoj^^I 

7 5 3 ;^^ 4jL^VI t^\^\ 

15 21 35 :,_^4Jli*JI jlj^iit 

(_ji^ 1 5 -"J • ..^"j 5 i_^i^ 21 -ij • ..^"j 3 uJ^ 35 jcjjjtSj (2>c, sLsoLJI (_^l^jJlj 

•.(_^ U^(_^ 7 

I ■ I ,2 ^1^1 

2 3jla^l 

Tai Chiu I Shu oj-Jo (_gT j-j-Ju (>lj i_gLj)) /n mLi i_2jjij 1_L& *Ijj».VI (jl^ 
: Jiiin'^l (_y^ UV-" (J-«-«-I'j • great extension metliod (cj-uSLII jjjulll t-ijlmi)) 
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LbjJ .(I X I =) I JJlLkil jjjJI jL^o 2 3jji«JI Sjl^^Lj I Jui 3 -1 ■■■^11 rjLi. 

(5j^l2JI)3 (J^piJ.! JJJI) I 

3 AjJa^l 
+ I ) (_yJI Jjj^^ l5>^' JJjlII i-i-iiaJjj JjIiJLI JJjJLi JJjJI IjJt ^j I'n'A 

.1— ij^ i>ill aLIo aj-SjJ =1-1^ I'.Tj't LcS (_g jdl jjjlII jji I jijk 2 (jl .2 (I X I 



4 ^jt—^tl 

35 (t>iVl ^) aA^\ jloiit 

2 (5_)jJlc CjljL>.a) u-ij-tiajl jjj-aljj>. 

70 (jJI 35 X 2) il^IiJ.! JU.-. . 1VI jloiif 

2 4,d^Vl ^1^1 

140 cj^l^JI X il^iUI jloiiVl 



5 BjJa^l 

233 = 30 + 63 + 140 cj^WI Jj-«" 

105 = 7 X 5 X 3 ijLiiJI o-"L^" 

128 = 105 - 233 j-ji=l 

23 = 105 - 128 4^:13 j-jil 

i_ij|j_UaJI (jJLjv 3JLijtA u^3 •l£>*-'^' '*-^i>^'-:' '>'-JJi^J iS^^ JJjlII j-Aj 

' alUll SjL^J (_y^ jL^iia 23 (_^l 105 d^Lial j^^ Lij! (_g! :,jj.SL«JI J.«ju LiJLa 

. JjLJI ^ U^ 1014 ^\^\ 

Jo-LJjJJ (3 : III 1900 3-llj-3 j_La j^ .^ II (^ 4^j^>j(II) (_y^M' ^-^J^J 
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, U^ , „ ,",tl S-Ltjj Jj j-^ " JJx. i-sLiij^l I jj'a I ijlr I— x:aJ (_^l 4JL>JLi 



z ly ix) lij^l /<s_<jlj^ 3j>Lj aJlldi jjl tillj^ /sJjJ .P J J j -^ 1 1 JJjJI I jui 

(_y^l^jJI jijso LiJLa P (_yi^ zj yj X -ij'"^" {S^3 .ijJ_pjiko J^Lc L^ J^^jj "^' 

?j_ajj 4^Jj jsjLjcjI (^Slx-i iP IjJlC iJJLLa q] (_,lr (_^LJI 3_ufcjj^ ^ -^ "j 

• modulus ((jjiLlLo) jI Sjl£.Lflj IjJlc J^j/j I jijfcj 
2 = (7 ^J^{^) P .3 = (5 ^J^{^) P .2 = (3 ^JA^) P 
(j-<»J^ S-i^jvjJi,! aL^jjIj i<_j_>jiaJI ^jl-T* iJliljLJol (_yji LLA JaLSjJI) . <ljjjj-iijl 

2=7 (j-oj '.3 = 5 (j-oj '.2 = 3 ,j-« ct^M' 

P = (2.(2).5.7 + 3.(1).3.7 + 2.(1).3.5) 
= (140) + (63) + (30) = 233 
(jLs i(>ujj5 105 Li^jia I jLs .SJLulaJJ 5jo-Ij LcSU^ >U. ^ t-^ « j Ijuk (jl 
(_5jLuj (105 (_>uLl3) 233 jjla n^j.i-1 ^J^^^i •t3:iL<-»JI (j^ L<4^ 23 ^ (jr^M' 
Lajj ' ^ I -^ J Ij-ikj 1 105 SlsLi^I 3-j-Li-c. Jj^l^ lS>^' J>^ -^'-?:^)'j -23 

. 4_i^ i-.-a-j't |_5 JJI 804 jj£1j i_^ jdl J jjlII 

Lftjjj (jl . ^ . ^ -^"i 1 1 j_lC (j-« ^ ^ * ; ^ ^ cJ^*-^ '^ .iljLcaLi <li>JI i-jJ>J (j-o Lcjj 
. S-jLiil ■I'-'j • "' jua\ IjLA (jLs lit^l^l (_5.3j .ja^J^ jj>-VI (_>iajijJI '*'-'->'" j-i^ 
jS^\ 'ii\j^)) 4_lL<i^ ij^^^ (j-« «UjjiiL! <1jj(J (_j.3 J o< I I III 4_LO (_pL<i ijJUjij 

(_y^j .3_ul^l ^ ^_; ■ "J 1 1 3JLi-3 (_y^ (3^ dJLuJ dJLui L^ aLs (_ylll) "5j:j,^ll 
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IJlj* (j-a j-^\ I II 11 ' ' 1 1-^ J cdJi JjLJ .Ja^ o^pjLjj (jl Lx-ilj ii>j£lXJ (jl (JJJ 
^ 1 • " ^ II (_y^ljj 4_LLaj(jj i—xjj^pJu 9j 7j 5 (_5i^ JJjlII -1 • " ^j (jl ^--■-> •"■II 

<1j j-SLs (_5 JJI jjljJI i-aj_«-j j^LJl (jla i(_^l^l j^L^JI i-ajju LoJlJI^j 

(3_lbj_J (jl (JJJ (_j_U3lj <" I 111 l_iC V <1j (»J-2j (ji (jS^-*J J-«l 1 J-ik (jl .(j.^V I'lll 

(_y^ljjJl ijjjl^ liLa -J I nil (_yji cJlj La iJiiLiI I ii'tJI (jSLI .cjLiI i ii'tJLi ^ • •■■-'"' 
(jl dJlSLoLij .3 14 jji jjjJl (jL i-3j-»j (jt j.^1 mil (jS^-<^l3 i^llo 9j 6j 4 (_yjfc 

(Jjl JijsJl (_>^uu Jijijej (jSlIj iijjusLal] I jl.i«" , ,.l (_jIlII I^ • "■^' «L2j_>JaJl J <n"i i ii_t 

.CjuI I ii'>Jl tlj-»-l (j-o Vjj 



^_;''j'^ll ^jj^laljj^iU 4-u-ulj mil diljjal ijfja 4jjjiLjii Sljl joJj-fljJl (jlS 
L4S '-' 'J ^" II i_^i^ JiJijjiJ ^jj^Ja lj_LA V 1 (jjjjiuj <ijaj>-LL!l SjljVl ijul£ Jl^j 

cjIJjJj i_^i^^ ii_j£ljSL!l cjI£j.j>J <iii3jJl jL-aj^l u^i^ ji^ilUj (<uj.2ll!l (jl£ 

i^liLo iCj^^l JjJL>o (jlSj . I— 3j I ii'Cllj I— aj I ii-'kJI (JILo A^jijjui CjjI^j>J sLSj^J 
^LiLcj (jlS (_^IiJlj i j^Id l^^_t_a V 1 L^ (^3-^ Ct-^' ^l^i-^^Tr ' (j-uj-fliail Uj^^j-us l^^l 
(_y^ j-lJ-JIj i3Jj jJI (_yi JJljJIj , 3 .J ,Utl ^^ ^ 1 1^ i 1 1 ^ 1 . >■" L4JLJ (jjjiaj 

Mandate of Heaven t_gjl m 11 j-^jj ■^" ^* O^J -^ijij^b-^*^' *'-=^J' fr!-*-*- 
(JJkj (i^^jjislj-j-oVl c^-j-jiJ (.yi^Vl cuj^lil,! (Jj^ (j^ Sj-jOcJLI ^l^jJl 1^1) 
diL^j'i/l (_y3 aL2j I^<_i q-v i'iVI A"^VI (jj£j Lilp. Jai^ 3JL>JI LdJj (_y3 LuLa 

./njl mil i_xjjjIlI1j <:U.<^LiJil 

. 3_«^L>JI 3J>LuJl (jjiJMil LujjLjjI U^ j ijU j^ J!Uj cjLuIsLjjJI tr^l^ 

(_y^ <lja_aj_jj,l jj_o3l (j\^ (j-*J •t>"J-*-'' ^'jj-^ (J J I nil J '^"al JlSjj CjjlSLa 
5jjj3lj_j_a"^l (_5-i^ ^Ltiiia . (_gj^i3 Ijj^ V 1 j<ujj>JiJ (__>^L>JI ALkiill jajja-uJI 
LilljlS .^jiajejs 27j CjLvjj x_tuj <i^ (jl£ nJliLujijjjJI CjLv_j_^I (j^ Jli^JJ 
Cjl—Lj-al (j_a lj_Lj^ lj_iLij '"'Ijl--'-^ ill CjljLcLtitA (jIaju A^\ 8! liJUji (jlS 

, j^ial^j_a_aVl pL4.>- 3^^_A C^J lJjT ' ""' ' J-^i 

4JL1JI Sliill 3.JSLJ.0 CjJl^ U^ iSj^laljj^^/l j-<iUj (_^ j_^ljj^!vU L03J 15 
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iJulS dJJji .CjLjlxIIsc^ j^IsIj-laVI (j-^j-^i-S!^ Cji J i "j'tj-ll Cj^ilLlI CjL>-j_^ 

Cj-iLS Ij—L^-Ij .4_LjJ (_P i> in" '(JLj-I CjMj (jJ^ ■— ''-^jj-* OJ^ I'inllj )> J I nil 

. LojJ 30 (j-« I— iJ^I j-^jjJI ^^-J (_^^ J "" ' "~i_i *J.>^'j-^*"^W UJlJ «Luu 

LiLiaS (_ylll 3_l!Lj11I «_iji1!I (_yJLLL!l ^^s i^lilo iJiijijaj (ji (^SLxj La j-^jliJ (jl 

j_ifcj Vj i7c_i^lj ^ U -^ 1 1 j>J_(fc (_2jLji (j-SJ . )> I n"ll ' " ' I J 1-^ -- 1 I CjljLcLxjtA )«_a 

^^ '^^ * ^1 j^ls l^j_j_a>Ll ^ ' ^" ^ .,j ^ U 1 1 CjjLSj . j2>j>-4-^ * t^iju jJj-iiSi jL>»jl 

(j^ OJ^ '-* t_i^j j-ftill I jj°i OJ^ Lt^' Lt^'t!-^' '^-'-^ d-iila (_^jl CjIJljjj )«_o 
icl!l_LJiij>J,lj lIiLjjLjlJI CjL>-jJ_II joJi ilIiLujijjjJI CjLvjjJI LiJLtJj ijJlJI 
■ I j ^ Sj^^I Sj^I (_gl I Sj^Ia lj_i-a V I Yin (t>tj) 1-^^ .(2>^l J^Lt^i-o 'j-i^'_3 
iiOjjja^ l_^l ij^lalj-usVI Yang (lilJLj) 3ijLSi Lfcjljijdjjilj L^jLji Sjj j (_y^ 
jjJo|j_j_aVI 5ji-jl J-A til I J—L^- '^ I »l I n't 1 1 i—SJui tji^J • IjJ^ J-<li!l (jl^ (j-A->- 

(j-u-iill (_5ji^ • Lj_J;;^*- 'jj-i lSAP '-1^'^ j-^I cjLLloI 3x.jjija^ (jLa dUJiS 

pL<;.j>JI 5j_ik I j j'a Cjj^ Ct-'-" 3-2-J-^JJI 5 I^ ^ I tl jjjj.jtjij ^ j " " J-'i'Lc 
el U -» I tl ,<\ I " ^^^ i_jSlj£j| pjjJ (jLuJ (2A.<Ji,l (j^ O'^J •il>^-'-* J>^'j-^*^^ 

«5-Jljl I n II 5-g.l mil)) (_, I n"t (jl^ Su Shu ((J_Jo J in)) LAjXILiI 3J b S-SjSjJI 

jjLstj suLs jjJaljj^VI (o-a-ii CjLa^mi j^ljjj t>-^j .celestial clockwork 

I jUi Oi^^ • J-^' (jjJj J^t!^' Lsr^ '^' 3JL»J-^^L1 tiiljj J^jll JilaJI r-JJ 
j^jla lj_i-a V I ^>4^ La lil (^SLI ij^Jaljj^^U 3_i 1 nj'tj-ll 3^j|jJI (2>jl SjLc j-lo'^I 
IjJJ lS.5>J j 1 11 II CjLlj_oI L^ ' l'^ ■^" -- ' (_ylll Cj^LjcijiJI (jLs i<CbjJ (_y3 4jij 

.jj>-VI tiujjJI jLjUi-l ij^ Luj/Lj/I 
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iCjLuiu^l joi^ (_y3 S^^jjS lIiIjJiS • _ .lu"" <-, 'l'^ jj "i oJukjJS ir'ljjal JiJJi:>oj 



nil 




T 


nil 


II 


mil 


T 








IT 


T 


ill 


11 














1 



4064256 (-) jij^ ^.^^ 



7632 x' (+) 



>*^ (j-^ 



(X ) (-) Jj^ ,_^<^Lil 



/VJj.^1 lull 



-x'* + 7632 x' - 4064256 = 

<l»-jjj| (_jJI (Jj-saJ i«L^LJu^ (JSLtitA Q^Laj tj'ils (j-'J '^'^^^ (ji-3 ij 
3j_<IiLj_a iIa_Ljj_j -' jl^ O'^J • 03J^ cdJ j (Jj^ i(x ) X J J 3 T '^ ^ ^ SjjIiL«JI 
I ' i I "l (j-3j) .(J^>iil 7-Llia jji (jiLli,! JlJsJI [jlSj .jjJlJsJI r'ljjr" i iiI 4.2j^ilJ 
(j-o (_,lr I (_yjk (.7^' CjVjIjlaII Jl>-jJ 4Ji Q^jilij^] «L«i«JI i-2jJ(J (<sJ CjL^j'i/l 
(2>C. l±x::taJI (_,lr jj ■^'^ •_' 1^1^ I JJ . Jls-Ij j j-»- V JJ Jl»- SJlC (_yJj'^l AjvjJJI 

(_^jl SjLj-iLa 3JjLjE_a 3_ik 4 , 064 , 256 jjjJJ j-jI>II j j-?JI o' ''J^ ^-^dj 
j^) 4 U I iijUa jijjLa. ji^^j I _ I J I lit ijjjjij *'j^l l5jj>*^' Cy3 ■ ^-il-«-i' ij^ 

^ ' ^ «ll (Jlilslj^VI I Mii't Lufc (j-aj i(7632 X j_<fc Jajj/jHa JL>- Jtj>-JJ LuJLv 

x_iljJI J Jl^JI t-cui^ LiJKj TT jiio'il (»l3j! i_aJL3. jlji^ i3JjL»II jli^~-^V 

jliS jij Jia (j^ J-fliui^ ^jKiJ (_yl^ SijIaJI 1-al Mi'i^l ju^t) .4,064 ,256 jjjiil 

.(1819 j^LaJI Honner jij^j 1804 ^^IjiJI Ruffino 

(>_4J£J (_^l I jui ij-^b ' J * '-^ " 'J^' (jr^ jiaJJI (»l-»JLi 3_lUj«JI i".1^~ii,iI 

3_«_ijVl aL^jVI ^ (-iJJil) 4064 jjuJLa . j1j>JI ^ j/VI ^jl! 3JU- 
3_LJLiJ jl 3 1 J 1 11 1 (_7^jj (4 ,064 ,256 c^lill o^l L^j ^Slij (_ylll (jyJi'^' 
= 4 Sj2il 3x:3^j^ 8 J 240 1 = 4 SjSlI icL^^jjs 7) t_jljj>JI ^ Jj'^l f*^?-'^ 
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ij^jlin iT-^iil JUji1<jLij .8 t^j^ I JJ iIJls. I>ji-i-a 7 JJjJI JJiJJJ .(4096 

.SJlJJj*. 3Jj1jla ■^^3 (y + 80) t_gjl I n't X 

- x^ + 7632x^ - 4064256 = 

- y^ - 302y^ - 307y^ - 826880y = 3820554 = 

jjjij'i/l i_2jlaJI ^ (y = 4) j-i^j ol ^1 'SiiLuJI 3JjL»II (ji^ (y = 4) q] 

3JjL«II (j-ajEJ (^JJI ij^l o^ '■J^ . jair^W LjjLu^ '*^'-«-=?:? 3Jj1jJ,I tfjji (j-* 

X = 80 + y = 80 + 4 = 84 

•.jSLiJL. 

- (x + 84) (x - 84) (x + 24) (x - 24) = 

X = 84, X = -84, X = 24, X = -24 

(jLS 1 1 _; ■^ '^ I <i_i_Lj_i.2aJ I ^jj 1^ ...Vl (_gj^ L«Sj d , ,. ^ i j ^ i-<l aI -^ iVI ^j^ 
jJlc lAjj lIiI J /<u-" I rij (j^LJil (Jj^ 29 (jj^iil) Fu - hsi ^ , n it^ j^Ialjj^^l 
(j-Lcj (jjj.^)) "iJi-j jjtj Lioi jjls. (jii^Lc. 3>L>J, JLojJI (_y^ aI ji^l jliil (_yi^ 

.«t_gjl <1 II I 
(j>LjJ,l Jj^ 21 OJ-2JI) Yu ^ jjJalj-i-oVI (JjLs iSJiiLx^ 3_ujLlo ^^^ 
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(jji_oL>JI (jjjJI) <ijJu "ilojl (_y^j .3JjjJI (jjijji i_jjj^ i^jLla iJ-5^^ j3^3 

(jL«_a CjI j 5-J^.ja- I II CjLtJj^ L^i i_j\r CjLa^L«JI aJJt Cjj I ii"*^ (j^LlII Jj^ 

Sj^j.^tl numerology « jl Jx.'^l (_yJljLA 3jj<Ij jd pjj^jJ, Sj-us^ jj^Lic CjIjujJ,! 

CjIJ J nil jjjjL_uLS 5jjr I nil (Jj^ tj-« i^Jj^lsl^jj^Vl ^ ..j^l^tl ^^^ t"Mo^"ii nl ^_jI1J1 

.jJLLJI . n i':,<:j 

^Ij^VI Pj^ LJlj.1^1 (jrt_l aI -H III "l^l i^y^j^ (H g '1 ^ 1 J tjj^^j-^ dJLL^ 
^j\_i I ^ "I ' " ^jjlJj-i (h g "iLi f^^JaJS LL1SL»J ^ <U5J "^ j •^j ...jt 1 jl — ^ vij 
Great Music (4.4jiajiJI ^^j -"J*') u^^^JuW JLaJi^JlJI i^j^jVljLJljLa-uJI 
lYang ((lilJLijjj Yin ii^J\^•ll ^jj-i Al-HnriVl (jjjJj^ jj^JLuji,! j^- 'j -< I-^1 ,ji 
fH 1 III tl ^_yLg ^j II -^tl LJLa^LiJI CX:^ ,\ ^W r^"^ Mj Jj ,^ ;■ tl jl *.\jl (j|;uj 

(liljLu^ (jy^ j^j^ l^^l ^ " ' •^ " jj^) .A^jJllI LJLil iii-hU 

(JiLa jIjl^'^/I (_jjL«_a SjjiIjjJ liJjI L^I 3_lIjj-^I cIiLlusLjjJI i. ij<j S^ 
(ji jJljJ )«_jLcuJI (jj-ill (_3-^ 'iji^l Jjj I II (_5i^J .SJjjIa 5jJ,j 4jo (t>al aJJt 
(r-j'^ll 5JL^) Ming Tan " j^"'?r "^■'" -" -1 •^""-."■K^"tl iWu ajji) Sj^Ialjj^VI 

(_, If L^Ll I ii-»- I". I III III Ji^ iSjj^laljj^VI ^..j^Ult l3^j-a (jj^-"^ ^Cf^ Cr^ 

. 3_jj l_4_«Ji, I Jlx.Ij^I (2>c Lus^^ 3_jiljji. Jl^Ij^ ("Xli iij ^j^j- I III! <jiiLtjjJi,l 

. I j*^T^ '"'Ijl '^'-'-tl I j^a ijjj" I'l'i 
(_y3 (dj^UcJ jl) ufi^ i4ilj.^l (j^ (_yj-uL-ul tj^ J-A i^JJlJl!! j_LO^^I (jl 
<IjL^j.4j%^j 4j^j%.uJI CjLtJjJ.1 i"ilo<"ii 111 J^j . ((5-a^>ii"iU)) <ujJL>JI CjL>.4ll;>J,l 
(JlLo 'l-'JJi-o CjIji» i"i (jy^J i(<i-i5=_uJlj 3^Ijjl!I (_y3 jIJlC^I (j-« ««Li-3L>-)) ^^jj>-l 

. ^^sr y I III, 1 I .^1 ,^llj I g J ^ * 1, 1 t '^1 <^ll 
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t_^^l_<i_ojJI ij'^-uJI ij-">^ aIji^i jliii 



'-\/] 



2_4/ 



:20 iSj^ (^J>^l jljiiiVl) 
2 + 4 + 8 .6 + 8 ,1+3 + 7 + 9 



4_tJjjLiil a1 A-^i ...II J ^U 



4 + 3 + 8.9 + 5+1.2 + 7 + 6 

4 + 9 + 2.3+5 + 7.8+1+6 

4 + 5 + 6 .8 + 5 + 2 



tUl I ri -»- (^SLxj V JJi^ 4JI (_gl •.joj-ol JJlC (_gLi (jl . Cj Ljjia Ijp I (_y3 Sj-j^JuJI 

ojljJI IJl^ 42^ /o_l2JI j-S\ i-sLij^l (_y^ 5J! inll (j-<iSij .31al£LII SLajJLi 

HJJ^)_2JI J_0 (_5i^J . ^J^ I'^ntl (jjL(Jl,l (j-« JJlC J-JjI l_J^:>0 (_y^' 'I OJlill (_3-*J 

3.^j^ Ijj I II -;e^ I (J.<ij(JI I ji^J I^K /a^Lp. CjLjj^Lj^I »I olr (j^ JjJljiJI (J-u^ 

IJLA I _. I ii-»- 1 _M I iil^^jJI J "^'^ (_y3j . 100 /oj i30 /<u i3Jj-LO 20 (jJI 3_ij.io (_gLi 

aLjCLaVI (_^jl^ (jl (J_«JL>J,I (j-oj . 5-J^ Mir 3Jj_La (j^J^ (_yJj Lij-2^ JJiaJI 

aLoaVI 1L4I i_2jufc V (_ylll 5Jl iiiU jsJl^J (_yJjl (^gjdl ijjjjiiiU j-Lcj j_uSLII 

.J^VI (_)AjLjJI (_5i^ -' j .>»» I I j ' .". (_ylll <_!J^>JtiI L-ijiQil (JjjLlII j>VjI (_g jJI 

. I j" , ,.jl ^ a jj^ iQJI CjLtiisujJI »1 olr iJ-«J (oJ djaJ L^l 

J-it (((_gLl)) JJlJlJLi ALAJji^iJ (j-UjLuiu^l CLlC^ CT^' <— ILJJjl'ill JL>- 1 (jl 

(_^_Lc ^j_jlljj_a (_$'—* * )i— t-u->-J * L_LaLai Ji^_:vj_a tCj-t-uj-ill <.^ (jL-*^ «LjLjIu i«Ljt 

(^,_Lcj .iji^^J.SK-a (jlSLoj (j'-^j l5' Lt^ SjtjLaiJI 4_jjLuiujJI S^jJlil |_gj" I II a 
J .^"at L^i (_^lr 3 3 ojiilLi (j-uialj tLaJLaJI (j-\_ulj_u(JI (j^ (jLs i Jlill Jjj 1 n 

(_jJI j<s_<kjL2ll3l (_jJI J J i"m ((jl ojl I II (JS-J-<k JjJ i"i" (_y^ (J 0<" I nil) (_gl-J ^Jl2j 

(_yjij I — (JJ-* tLoAill (j^J; I r-i 1, 1 die ^jli 'i-^ CLu\£j . jl JlC:V| (_^ 4ajJI 
J .^ "ai I j "li ^ I r j»j-jJI I j 1 1 «" ■ ""' (_jjJlj ijjjjj^iliLj^ LfcJUillcl (_ylll 3-4J^I 
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^ -^ '^ '' *LLJ1 CjLiLi^j 4jLj_uL(IaJl ^_^_xId1j21 tt t ria 
1700 j.^ J_La jj _.•_.. ^tl L^j-uo. (_ylllj -iJ 'j^ (i-5^1 3.<u2Jlj 1 10 jjjJJ 



jj^jJI (JjjLjiI 4JI .l±jjJiJ>JI (_jJJ^pSjVI t_lJJJ/L>JI «ljj d-Lol^LljlS idll j^jaj 

, U ,,.j tij i3_Ljj_t^U>J| v^jLlUjJI -tA.^ l(j_ill J M I 111 (_yl!l Codes (cjIjjSL!!) 

(j ' '-^ jjjjjLoijl J <^ All 

3jA_flJI (_5-Aj i4-2-il I II II (j-^ ^-ii-i-^ Cr^J ^ I j i*^ ^ , I ^ . , U. I 4Jijlj «L4JJ 

JjlII 7-^ l_P-«) (_, < J J U jl-4^ (Jl m"ll llU LJl JiJlJI CjLlLa^ jSJJl^J (_yi d y^,^\\ 

lj_u^ IjjLiij^l (j^j'j'^^l (j'^ tiilj^ .(abacus (oIjiaIId Jlaj Laj^j '^ ,^.llj 

di-ie-iJa I Ji^j . 4_lj1 i n '»Jlj 3_jjjj>JI (tujfcmij 4jjjiLji2| Cj Llo jj I jJkJ I (j-« 
(r-iLo-iJI) jl i3-ujkJJI (^Uiill) Cj^IjUII (>u 4l>L»JI t_Lj-t^ Sjjejlslj iSJUfc 

(jLs i(_,_Lj_»-aJI /n I » II jL&yjl SjjJ (j^j .4-uij^jiill 4.Sji>JI tlr4_3 iinodels 

(_pjj (j-S-J (oJj (_Jjj>-3l CjLaLSiLlI -1 '--^ « " (_y3 Sj^ilstA CxjlS (_yjJI iCji-11 I ii-kJI 

3JjjiI 3_l<jL^'!^I aL^XI (j-a LijLa^Li i^j^ c^l^ nj^^jlSDIj juoaJI (_yJI VI 

^1 ,^AiVI j^l A 1 1 j_^ , jolal >_uoiiJ ^ I ,^^. ,". ^•jjjl I'l'ii II a I jjlS »l olr (Jj^ (j^ 
jj-SL) /cJ iiLu^jjLjl ^j ■ ' >* "^ n 4_4-iJ^ 5j_L4-^ d ( II 3-Aj '3-. '^" J 4jj_ka_Jl (j^ 
. t_gj'v lillj (_y^L<tl3-VI . UIU->".M 1 3j3^L«^j>jLjIcI I-;.*:»J5 .(j-U-iill (_y^ '-^j'j ■1'^'^ 

(_3J^jJI (J.«j(Jij fj^ljuu^l (jLH^^U jjIiL^ (JjIi II jjt cij^jj>J\ t_ijjjiL>JI (jl 
jjLill ^1 j . ..VI ^^ <_jLujVI iUSLxj jls-I (j-« Laj • jl Jlc'^I (Jiv (_y^ jiitlilj 

iljlj Mull AUijJI (jl 5a ill j^'.jjU-.tl |JL<fc(_yJI jjj-j'^ll «Ui«JI sLajLS |_^ jdl 
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6J0LJ.VAJI (J^UOJI 

j-i^ cjVjL«Ji,l i_>>-j I'U 4 1 »"i I ri t (_g JJI j^jJIj jjjj-caJI S^^SLsj ijJjLm "^ J 3 ■^ "J 

i_ul£La (_y^ «Luj<Lj/I SI jI jijiJI 7-^ Ttjj^l jLil . (j'^ ' "ill i_a2Li jl (jjij^ -' 3 1 _■ ■> 
<ji! Lj_L«_«J I jLsoV "ij-c (_,-i-c. V (jL^ il '^1-^ • "J II jj .^«ll j^ Wjjj' j'^?^ 

iC^lj^l (_yi «JI ih ;\\ «^ (_yi J.<lJlluiJ tjK (_5JJI JjlJI jL^J .^JJJjlII 
jIjUlJLI yr \ lf^]j .(j■^_»_JL_»Jl jj-^ (j-*'-0~^ (J-X-iiAj ' 1-^ - "J 1^^^^ jJjLjIiJ tt j i .o t 

5_i2j Ml II Ljjijji (_yi *j-^^ J <"i I ri_i Jlj Laj iLdJj^ 3jMiL-ui SIjI abacus 

. Lu_u 1 JJ-* ^.J-ri-^ P L^ J 



lOS 






I 






5Jj_La (jji-iJLl (Jjlj'ill (j^J-»-j I rrU (Jj£ (j_* «L)_5"^" 

5-^«-"j -"j^ i>i>-=^'j L>"j-^ (_Pb'^' ohj'-^' 



5 Ij ^ ,^ J J J i- 4_j_)LJ9_jjl 

111 La Jljv ^\ iJjJLi Jl5J)) 

(((jjj2l_!» (Jj-a Cj-iUajl (jlj ajJI 

ju-Lc 5_ciL^I 4_4J1) Pallas 

4iLUj t_^jJI <-*JIIl Jla J-<mJI 

5 ^ IT j_j_j_^ Zeus i(,j^j_jj» 



-j^ 



IJ u> 



, a,:,nl l 



(_yILll i^-X-oJl «(J-XJ OJ>^ (J'>^ "^J-a-J I riU SJujJI 
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(_y^ VI LJ J "ij"j f<s-!j 1 J^j* • l-Thh^ J^4«-I' '-^'J^ J'j'-* l£j^'^^ S^jii!! 

(_}ja (j^ JLuIlJ JJ50- I— al I'^l'Sl (j-O UJlj) lillj 3:5=-l ji 5j_ji-3l (jOHI tljlj'n rill 

(jjiA:aJ dJJi JjLJ ojj-aj i_H»-J ' I 799 aLc jj-iiA (_y3 (j^jiju (j7ij-v (_ji (_gjLjL>- 
«Lj_j Lj j_jj I J ^ ^ JJ-* *=L_4-iJ-fljl ^".j ^ ' 11 5^1^^ ^j_a LiSLx-i tji (4_u_u ^j^^ -"-^ j 
»1 <ilr r-jJelLjil (jylll CjlsLSiJI ^ ^ « J I 4jj.SjiJI j<sJL«JlLj LilaS-i (jij i'LlJLu^LIIj 

. I j . ..Ai S^PjUI J^L>- (__>I3J al CjJ>0 (j-« L&uLSj (j-« 2j_Lj£ cjLlaS juVI 

(jl >a-^l .,ill jKa>U La>U- ^ji^ ^j! (_^ J-<wlII I Jl^J ^LuJI (J^^! 

(_jJI Ij J I ri t (2>JJ-II j^Vj-Ajll _. I IIT'^ A J U 11 f_j I i'yij^\ J A ,^\\ (jSij (<sJ (jUjjJI 

Liiajf Lx-ilj < _M ii-re^ a^LlII jJij-iiA (_j^ V (j^SiaitA l^l£ i_3j_JiJI I JUfc (jUj^l 
U^ i Ijj I fit JjJLa^ 4Ji ^j I '^^i/^ ^1 j ' "[ ' (j^jjUjjJI al^ Ji^j . I j"*^;!'^ (_5-3 
jj^jv l_3jijlI,I «Lc^_<iJ?E_a t ^tH^ «L<i^_a I^^J (^-&^l * Lr^ri^^-^J^' ^ '-^ ' ' ' pj-uoj-a 

«(_j->-irri ( (1 21 1 ^ '-^ ' 1 ' ' Ls-i^Lv ljjj7E-A L«Lku 1-4^ IjU"^ C7-^^ cL-uJlI^I ^qJ^ 
Ij^ Ij^Lil Jl^I .(85 5^;.,^tl jtA'.l tjjjOjIaV Lj>2j£: IjL^ol Ijui (jK) 

' " ' I ^ J . U " 4j (J ri J I .ij-ja^A AUisJ <1JI (_5i^ "^Ll^ t_il I ii-kJI joi^ (_yJI J-li-y (jlJ 

^'' j ^ (jL^ <iJL3 iSAjJl^I 3 _; ^^ .U'ltl A^iaJI jJaJ 3-4^J (j-« 'LJI "^1 • ^^^ i'' 
Jlo . x_<a»J.I ^ SjJlJjjJI jl£L3>U (jl^ i^gjdl jl i^ll 4jjiij jii'i/l cljLal^iiiVI 
2 j'al ^",11 Ijjij^ JLcuij LlJIjLa (_jjJlj - I (j < i >i J J SljJll fOji»Ilj 3 ? U"i U jlSLs'i/l 

,3_j^Lii».VIj 



gL-L-L t -J (jLS ' 0^ LaL^-I ullIie-A 1 M Ml ^JL& LlauI (_^ t ll i ii*kJ| ^qJ^ C?-'-*-' 

<ijj/lj.i (_y3 4j I in'tj 5l.il "iJI-JJ iHA^Lxll dJL!)) 4JLi »1 oUll 4.i»-ajj .(j^jJUjji! 

(jjijj 5.ij.J>J,l <tj»SL>JI (j-« ^"^ i"i 'Lj^ Ijlj (j'AJJU^jJI jjl JiJJ . l«_<ill;>j, I djLjLiLs 

.IJUjiil cIjLLImi'iILi 4^>Lc: |_^I L^J 

. CJ I J L^^lil 5jJ>-!1LO (j-* (S-tu3 L^l '.(_yia^ (2>^ CJUI I ll'>JI (jl TCL^I^I (j^ 

t_jL»Jl J's Ml (_yl^ Logistics (3 j"i iii-vj-Lll) (jljIojiJIj) JLiL'i/l ^^Aiu tjSUjj 
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diLjl I ri ->■ jl ^ J ^ U ' 1 1 CjL4SL>J,| JILa i^Luj^jdl CjLlal I'Jiill ^^« ' ^ . ><"" 
(w ''- '"J ^ ^ ' ^jtl'tl (JlLa) 5j^£LiII iJliljL^I joiiuLA (_yl>-j .^jLSilj A^jaj>JI 

4 f III ilu (4j"ii ii-v^ill) iJliLil I ii'>Jlj . LjJLc (jjSLajiaj (jujjjl *LoJl^ « (_g^^SLio » 
c-il iii-»Jl i<\ \c ij\S Jl^ .4J3>L^I j! J jir^li^ cljIjL^il iJJo-l CLu\£ p^jll 
' 1^ ^'^ J '^>-*" "^ ' lA-^ '^ ' Ly^ *^-^J "-^-^ J ' ^"' ^~^ (1)-*^ ' (J-* "ri-* '-'-" ' ■^'"'•'^ '^ ^S Ml 
(^,_Lc (_5-J->- j _■ '--> 'j x—uajJI I JUfc O'^J • 'Jj-''^ ''-*-* (J^ljilII JLioJiil (3^*J Vj 

1 1 j j" « J 1 1-^ ul -^l '*l-«J^I t3i>^^ L0I-4J CJ^ li 1" -^ Ljl^ I 1 j"'i VI ii±jjJl:>JI 
ti— ll I II ->>JI jo_l^ (.3-^ .'LlLjjlII ^ ' 1 ' ^""' LlulS La (_5i^J (jlj ' "1^ (.3-^ (jLflSjIu 
j-xlwd L&jj-oj ijul£ 0'^^^ u^ ''^!-''-^JJ *A>?-* *It!-^' J-P^ -il Ji^VI Cxjl£ 
q\oi) . ■ d ^ ' ^ " Lt-^^ »I J MiVI ^j-C ^y2Lu.j±A (( J^jvj)) L^ c>*^ 5jjL?e_a ^jL^ 

:iUfl ill 1 juk (j-a (3j 1^ Ji^^^/a^ijj LajjQ^IujijjjjjjjLjjjJI sLxUI q\^ 

iJjjlS Jl^J . JiJJlJI (JjLLo JJ>Jlj l(J.«J(Jl (JjLS^ "ii^lj^lj ll_!jjilll (JjLLo (sijlJI 

jj_aLj <liijjj_o Cj_iLSj ,jI . ,.^" , ,.1 <tJ jj^ JS jLJojV (_fljjL«j jjj'j^' oJLji 
(j-LJ <i_Lflji>JI JojIj^I (_jjijtj I J -»■-»- I ''^ y Ct-i'S L^l .SLpJI ' ''-' 1 ' ' (_3 1 <Tt 
iJLim J J J I II ^ I ^ J •'^^ I j ^_; _■ 1-^"' i^j-xj (jlS p-jjloj^ (_p _^jGj tLuioVI 

(_y3 r:\-x^ ■^^'W^' ti^ (jjjLJI (jj-^' Lr^ Parmenides ((j^juLlojIj) (jl^ Ji2£ 
(jl c^tjfc-La i*ij^_Lp <U (jl ^^13 . «L)^_LjSJLj xluCi-i (jl «LtS_4-i V ji^j^^_a *(_^-*i (JS (jl 

4JI dJJij 'O^ J """"' ' "° I ■^iJ,^^ Oi^^~^ o' ^! • ^ ""^ ' ^H^ jl cLtuiLi (j^ (jjJLj 

(jl (_yi oj-j^j ^ • "■-" ?(_jjiuJI (jjSj (ji (jSLx-i ^1-3 (_>iiaLLLll (»Jlc (jjjLflJ Laala 

(JiLo (JjLisJI ^^* ' (_yJI jJaji! Cjjil 4jjj (jSLj joJ id-iiisLci,! oJui (_5-3j . JljvIj 

([^jLdl jo-l (jl£j . (j»3>iiJI 4J.<i^ J^'mrt (jl (jSUj (_^I) 3jiiii>ll SjJiUIl 
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i(j^LJ,l jjlL jjLikj^l ji ireductio ad absurdum S-aj^Jij i-3jj(j ,jjjJljjj^jLj 

^— L-L. ^ -u1 ^j] LLuj ^j] jj-* **^^-^:l>* J->-i iZeno ((J_LJJ))J jj^jjij-u-aju i^jS^^^ fuj 

t jl J I II tl 3_jl J_i (_y^ 3jaJL2ILa aI ^-»I , ,.11 CjjIS I jl JI^jvjI (J-o ij'^'^ J '' "* L' 
(jj-SLj 1 j j"" Sl_ije_LuJI Lljl^ ct-'J' SJaiill ^| c^^j (J^ (_y3 J '^j (j-<.>- 4J'i/ 
i_i:aj «1^4!l (_y3 (Jllai i_gjjl -' j • "Hj . aLo'^I (_yJI ^ jfi t:j^j.j>o Ji^ SLijclxJI 
(j_5^ JL3 ,(180 <jxJu^\ jiiJi) Ja'i^l (_yJI 4.uiiij (jlSHI (_y^ l^Ua (_yi-U (jl 

«ul VI ijjj/UJI Jl^ jjLUI liJIjj^Uj Sjj^jaiLI SjIsjU^ oU-LIlLjjVI jsjuk 
(ji-»jj <iJLa i<iSjiaiJ jll>-^I jLjijJ,! jjt (ji«JI (jls Lij .(Ji«JLi L^LjI (jSLaj 
^->-» '^ " i"i I imI L^I L<i£ 1 1 jui^ i"i I imI Sjjjjtlll (jl . Lujil^;*- 3J,ii Jljj 1 ijlr 
(j-SLaj (_5JJI liJIi j_A j_iSLfllII (_y^ c-jjliiil Ji^'at (jLa «^l^l (_y^j .^jjiaJi! 

(_jj^JLjij .(j-<_ajl_ijiJI (J^JqII (_y3 LiS Sjjjjtlll x_o (__)IojL»Iu <lji (ji^ dJjijjJI 
ljj_LJLJ VLj SjL:e_jJI (_jJI j>j,^lji jja-al (_g JJI Sj^jtoJI ils^Lus i-L!j1 i n i I JUfc 
jl iaLo Vl (_jJI jLaj"^! I^li^ljj (jlj (<s-Aj:a-i ^ j -^" 1 1 CjI JLuj^LaJI (_jJI LaLjILiI 
3_lJj,SLJI i_!j.j>JI f_^ a^^u—^ (_yJI j>j_oljl jja^i (_gJJI (j'^H-»JI (_y3 i—ijSjJIj 

.«S jj'i/l (_yJI IjJujju (ji (jjjj^ (Jji . >l3I jJ,! Ijjta-Liij Ij^jl2j)) : Jl^ jl (jyJjVI 

(JSjji Jiitjj jl id-iiLa^ <ljlj_u.<uJI (jjSj j-iSjaHJI f^^ /J-^-iJ' 'j-* cP-* (j^J 

(j-c 1 J K I M"^. ^ i_jjjjClJI (jLi (j^jjlj^jil JL^ Jiittl (jLa iJiSLij .(_fljjL»lJI 

3_jJ_2_«JI jtt^lSLlo (jjSLI Ijiaj JLila'^lj ^^^JJJtil (__>.aj-iiitA i—ujjClILa ./ojIalJI 

(J II J tj r-LLiVl J^5=-i sL^j-aj 1 jl^^ (jjijjj (_yjlj^_ia JoLjij 4J| . dlxHSLo j-J-^ 

<i_jj| j^j_ojJi l_o (_j_Aj) ^ ^ I U 1 1 4_2_Li>JI (j^ iUjjjijLx-i (j-o i_jJ^-2j 4Jl£LoLi 

. (((i_il I ii'>JI (oiaJ)) j^\ (<u-ul I JL&j . ,il Jlc'^iI 4jjJiu lijjilj^i 
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C ^J ~ " tj' J ' " Cr^J '05^^ ^-i-* f— iijLjj (_7^l ((^j_i-£3 LulJ 1 )) 4_ufcL4-i ^j.^jSj£l11 
4^jL>- 1". I rijlj cLLoLlaj ^ jli^ (j-* '*j^ "-^^ ''^^D^J (sJLtJI (jl IjjiajHil I JUk 
"^ J «i I ri t La J-Aj) 'i^Vlj jjiuail I^ULo I'rjMi (jLj (JJJLSIUj IjjISj '^ *J. 

il!j|_jj>JI CLcJ\£ jl2J , S(_yji (J$ <ilo LiJ i^^JJI i_^,Lus^\ jjt^s^l jj1i«3jU,I))jjVI 

J-al^IiJI (J^ (jjjLjf (_y3 (j-ftSj (.T^' 3j5C_ujJlj I .J I nil (j^J 4^^L«JI (2>C Sji^Lj 
«LS_l.S.j>iJ 1 ^j5-J| L^^^-^-a (^^ t fi ill ^j ri f'JrU ^ ( 112] j_^^i:>. J(l tl)^J ^^*^ .Uti 
.3 lii riliill (_y^ 3_i I iiL-u'^l (JSLioiII joiijLA (2>^ ^_5^' 1-iIli il j-3jj3 /sJj . «LlIIj 

Tales (j^Ua (jl^j .S^Uil Jj'^1 J£LiJI J^^ j^^ 5J^ c^^^pSI j2l 

i_3j^ (^ jJI Jlx>-jJI jji^jsJI jjij i«m 03^ O' '-r'^?:^ <lJlj JL^ . L^^jLi- (j-« 

((^j 'ij M t fiS u» _^ ,^jj>-] ((4_l1j) ^j-cioLt^)) l^jv^^H^l ^jjj-j^l ^jj.£Lia tijLLAj 
(((jLsjJjJDj ijUIl 7V-<^I Heraclitus .i^..U_.lalj_./<.«j 1*1^4!! 7"j^l Anaximenes 
jj , ^"j . jj^LulII jijfc j-j-*^ ijjjs>-\ i^juJsi] L<S ii—il^pJI 7->jSI Xenophanes 

Lull's ni] ij^ Ao\~-K-acij^\h L&jjv^pal (_j^l 'ijJj'^l jj^LulII (jLi (jj^SLflil ;«-j-<t>- 
ji (_^jL«JI <_jIj_1JLS iTi I rijl j_i^Ll«JI aj^ i3_Lo^jJI LijLp. ^^Js L^LLSJ (jPJI 

,3^^Ul sUI jl jLJI jl «l^l j-i-aLl^ 

(j^ ' J ■-' "' Vj 4 J Ir 4jji <laji>JI (_y3 ijul£ CjuiiaLcil oJui ^S!-<i^ (1)1 
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VI J li I n't (jl (3S>-«-! "^ ((_yJi-LiLaJI ALlajJI (j-« cjji^j I'irjilj) djLjLiLaJI 4.jj<IjJ (ji 
Zb<riiiia kljLjiljjJI oJUk iJI^l^ Uj . S^jjlI, I j_i^ jj I j '"^ i_' Vj ijl^LsIj «ljT,jx. 
CjLs^IjlJI (-aj^jLJ (_^l iJ-fljJI (j^ Lls^) 3jjjal!lj i_j iii'tJI ijJIjjVI (_yJI 

djV tiiiill /ak: jj_ji3!ii3f JLu j2^ 'Jiill J^uj-u (_yk: J .(S-ujiJI iSjjdl |_^l) 

.(_gjLj'2l (JLsjsJIj 5jJL>JI |_3jL2^>JI (j^ Lu3^^ Sjij I rill i_x£ljSLII (jj/jJj (jl£ 

'■J J J '' ''J (jM<i I'lll Sj-iLJil «L<jiljjJI (2>^ (^jl-V'iliJ (j'ij^^^Liil I ■- '^ ' Ji^j 

.(^Vl ^10.^0 

CjI JLpjUJI ^-»l'-^l (CjLflj^ljJil J-i^j (_^I) (oIjlII TJ-^J-a Ijjj:*^ jjLj »1 <iUII (_jJI 
r-l "i Ml iiVu jij-«-J V S^jjlJiI (jLj (jj^jjj IjjjSj jaJ . y-riMi nVI (_yi^ "ijJLiil 
Lti^l LqjIj ■ (^ j ^ 1^ ' " <^J.2^ ijji L^^iisjl ^ J ^ U ' 1 1 4.4SL>J,Li ^l) i.^i I ii-rq 
|j_ikj . (SJ-a1 mi U j-ifcl^IiJI f.jjus i_^i^ CjLjjIoj^I q.i2.xJu (_gl) -- \j ^" . ..VI I 
,d ^j^--ll j2^ i±t.-ie-L!l (_5-3j « S^jjlI, I » (_y3 /<ui«ljl «_L4J (<sJ ("s-^jjjl (_5-II jl ^"a VI 
Uj^ «Li (j^I (j^ J^ Ai^J (_yjLj^jJI ^^£Lii!l (2h« ij^ (_^ *b^' "'-'^ i"iT- iii>S il 
(_, l-»-Ti 'LuLJjjJI Cjl-Liisu^lj jaiaJI ^Lxjilj^ CjLSjjla ??^LjJ (_JJl>-I q\ . SJjjla 
(jjJa^Lal /<s_&j_iJlc: I (jJJJI tVjl uljLib^ ^ IjLs- JjiaJI VI ^j^ /<J 4J| (_y^ 
jLSLsVI (j-« I ;Jj '^"' 3_LaL^ S^jjutA dJU JJljJ La LbjJ (jl f-aj . 4J «l Ji^l 



^I^UI J97 0*^9:!^' ^lo-^ JltP Ci\jaj 

jj_u_jJ «L)l Li^ , , uij ^ , ,. jj-«3 c3^ ^ ^ ol*t1 cjI^^I J '"-^ JJ-* lJ^' 'S3-'-" (3^ 

(J^L>- jj-* ^Jt^^e-i^ (j_aLa_jl3^^_ufc Lai , ^j-oLajj-iX-i JlJ (j U"m ^^j-ljj ^] ■ j' 0^ LbjJ 
j2)SJ , ^j 1 '* M ^Lfl^jti,! JJ-* '^>:^^ J '"' (J *^ '"' ^ J-'^J * 1^ ^ Ml » j^IoLa ^_^Laj)j ^t 

jjlj-jvl 5_^SLaj .«LlI^ a^j*^1! ^ jl'^i'* (j-* SjLc jUjej CxjI£(Jji;v (_yjij . jsJIjlcI 
(j^ .(jjJ3>Lal L&Jjjl (_y^l oljl^^l jo-l (_y^ i-.Mi^^j Ci^^^l <iJL<u:l 

i(J^ljJ,l i^Ji^l (_y3 ilj^L^ (j^la^iai pLjjl (jlj,j.«itj (jlt-flj-aiil j_i£ (j^ jJUj 
J < "1 1 ii_i 1 1 j " i^i O'^J .(jLAJUJtA (JujJlc (jLoUij (j^jju^jJI sic (jls 

^_^I1j*.J jj_u^L>J1 ^^^j_^1 jj-« U J-J ^ '■^''I «LSjjJ:ij «Laljtjl tJllUI I ii'^JI ^Jj'S- I 111 ^^ 

Lalj , ( I j ^j .':. |_^jlII j^LjJ,! Jljij (jyJliJI (j>iJ' t_<3l^ (_yJI 3 J I ii't) Herodian 
j_2j SjLlIo (_yji3 I Attica (iISLuId (_yJI 3 j m't) Attic (i3_iSLu'^l)) jIjl^'^I (»lia-Li 

^_ya\.uu'^\ q\£ . (liJLuk Ij I im'ij VLwdiJll jl JlCl'^/I j> jUk Ccla.CLI-ul C^O. LLuI J^^ 

iTjUKJI (jji (_yJjVI (-Sj^'i^l (j^Ljjiluij IJK L»^ i(>^Lki!l (jj Ju* j^L^I 1 

3l.n"iiiiU djIjLiVI J J^ (jl£j i(_>iaJU ,3^ l^i^-nt Li1s3jj^ jI Ji^'i/I (_yk: 3JI jJI 
:(_yJLl!l jmi (_y^ Li^ oj^j.i^\ SlcL (<i4>JI jl,>^ tiilij (_yJLojijJI 



lAH XM PPP (^ 

I 10 100 1000 10,000 15 50 500 5000 



XHHAAAII!: rMXXHHHAAAA HHHAAI 



^.^aJI 



3 J I n't |_^jJiJ(SLj/^I jI Ionic ((_yJjj'^Li) i-ajju (j^JliJI i^jJjJI Ailiill (j^J 
J^ JjVl oj^l J>l:*J ^^'^1 ^1 OiiVl i>^ LK J^j oLiLu^l »lj^V 

, 5 J JL^e-a «L<iJ^ ^-i-« (J^ (_^J JlJu_u| 5j^j?t^_a 
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SJjj^Mi (j^ f«A>" ct^ ''^' '^ • ordinal numbers (^^ojj^I jI jLc'i/l)j jj .n'Ctl 
. Jj JuiuJI ^ JLlojlj I (j I fit <:LLajjJI CjVl <n"i i ii^U TcJLt^ Jt^ (J^ Jl^ , ^I U'ltl ^,^^ 

(j-u cjL£^L«JI (j-« j-rt^ jjlc 3^ (jK Lft^ iciiljLiVl (j^ JljJljlII i^^^ o^^ 
CjLija_i "' ■-' ""' Cjjl^ cjIjI im-»J1 {jj] ^\jCl>X\ [jr°3 ■ 27 L&jJl^ lt-^' i_aj.^^l 

jl J_«_a i-L!^ i.iI (_y^ L^Li-jLj Lalj S-iLaj Sjixilla ^Ir Lai 1 ^ < i <i^ jjJ>JI 

S-jjLa-i'i/l jIjlc'^I cJJa jL^j . (((Sjaiiio)) (_yl»3 3jJLJjj 3 oK abax) abacus 

(jj-HI (_y^ 3_uLoj^l aL^j'^/I 1^1-re-a C^j>. (ji ^1 Ljjjjl (_y3 J o <"i i n" 4_uUjjJI 

(^^ cjLaj j^LjJ,! J-j-^ 580 aLc (jjjj_al_<j/ Sj-j^^ (_yi ,jj/jj^Li_j£ jJj 

jjjluLi (_y^ <iiil Jo. (_y^ aLsI JLSj . J>LJi,l Jj^ 500 aLc: LJIiajl ^^ aLujjLLus 
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(J^p. LJiiajl M>^ ur^ d-3^3J^ (jr'l j-sLj-u j^LjII ijj^ 525 aLc (_y^j . LoLc 

I— a I I'lS" I II V I j "Iv ('— ''-:!-'^y>^W '^!-'-•-* <"i I inlj i4_uJj) 5j^-<-u 'Liii- lJiJI 

LijLia^:! i^u.Lu-LJ'ulaj SiiaUJ,! (_^ 3_JlJLo ^jJi^JI aJJt clu\£ . jjjJI jI><-u! 

(_yji jKa'b/l tjl .JSLiJIj jjlj<JI jKal (j-o 3^J^ L4JI -S^p-jij Jj 4jjLoCj.uijJ 
L^l .3 jJL>- 7'ljij'^l • ( ^ ' '^j ' ct^'^tJ^^J c3-''-'-^1) j^' ct^I (" ' "> (j-« ij-2jjj Luli 

(j-oiitj i<i_L^^L>-lj d-J-a^ 5Ll>- i_^\ J i" I 111 (_yl!l iSjL^iaJI -J^l /«! I ii-v (_y3 

.-dVLi >Lal^ hUol i_LuJ (iSLpJI SistJiJ)) ^ j" " V Sjjj (j^ ri>" 

L^JLa (Jj_5 i^^.^^ 2s1 ^^* ■'' 3t_« ' ^ '^* * (J^Lilu 4_u_uL_ut CjljLcialLa Sj-iHi^ JL>-jj 
'.i-aUJI/t-JajJI '.jJlJl/jji^JI '.(_^^l/j^jJI '.(_y;vj_)JI/|_^jjjiJI :j_yi i<lajju 

3 al 1 .^ tl ^_^ 5_lJ| iii'tVI i2jL3>L«JI u^ 5_i-al mil |[^jLiJ,l /<s_aI (jl -4 
«Lcj_<l:?E_a ^_^ JUkjJl 1-A.^j I II t 5Ll>. »i I iiillj jJLv^l (_^)Ii_LtJ ^1 t (j^eJ . jt-i^D l^HJ 1 J 

dJJj uJt i^jJk: JiLajsJLi (»>2jj oi^' r.^il-^ ,^1 iS-t^Ail,! jlSLa'i/l (jl -5 

.^j^Lia?U-il,l jK^Vl 



IS 



^.^aJI 



i_aLiijSVI ^ jij^l (^SUj (_yjij i3^U^I o^lj^ Jjijj (_yJlj 3jj/IjjJI (_yJI 

IjljIIj ./oJIjJI /<i£lj>o (_ylll oLiiaLjpl Ji^ljilj dJVI Slai. i2jLuJ J-i^ljll.1 

IjLjji <— il I II '>JI («-Lcj 4j" I ii-v^i!l (j^j i>j_u.4jj 3jjjj(JI «Gj^Jiiia . I j''-'" ' "J 

4jlal Mi'i^l (_yk: SjsjIsIjJI 3Jj'!^I (j^ (JjiaJI 3-«J o' 'J^:' .S-aa-V oi>^ J'>^ 
(Jj^ Ji^j .4j^.jjiJI -1 j"l I ^"u ^^< 7">^' (^'■''^ Ct^ ^aljiill (jjjjj sLiia^'iil (jlSj 

tjLj J III II cLjLiiV 3j^' 5_lL>JI tLia^i jL».i Hippasus (((jjjj_<jjLijji)) (jl 
■ l-^y^tl; L^IajS 3jLj^ 3JL;ejjjjl q] |_^I) .(irrational) (((«Lx-u3») jlji^'i/l (_>iui-i 

i^^s^^ j| JL£.I (j-a (jj^ "^1 -^1 rational « I ^ U '. ^ « ^jl^ uj^' o'-:' ij-"j-* '-^^ 

(j-\_SJJaJLa 5Jl Mill l^jsJLc (j^^£l"niill (jLs ■ 3 ^j ^ ^ 1 1 (_j.3j ,<iJVI J-fl^ (_y3 

(, L&j-i^ jlo^^ AJ^J "^3 Lio^j jIjlc^I (jA 3-»^-» ,^tl jIjlc^I ^j] ^ 
3 . .. 1 ^ j tl VLc. (_y.3 3 i i^j-jII ■• 1 it J I Lijij-Lc. i5j.i-l tiiLaLiiij^l (_yJI ^sLial 

^j^j' "jl I aLiJal |_j-<-ui-i3 (_y3 juj Vl (J^jJo j_uLlI 4 li I ^ J J itl I III (Jjij>o (_^l 

(_yi^ l_y^J^ Ct-^' SjJ<j I'lll 4_(jijjJi,Li sLv (j-« ijjl O^ «LJLi (JLiajvl J^JJ "^ 
(j-^-i-LiiaJ I (_j_«_ij_a pj_<tjjc_o (_gjl I iM ^^Jl ^J^ ^j'j-" (^J'^ lixllLa (_y3» 'LJi 
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jjk (Jj/j^£.LLj£ (jl^ lil La (_yi^ lW'^ -^3^3 ^^ '^ '^- ' "J ■' 3 ^ ^"'-' "-^tI^J 

CjLljI J-A J^VI (jLSj) (_j_iLJ5_lJI (_,_LJJ.J5tlII jflUII Li>- ;J< 1 jl I (2>i3'^?^^' 

J_jL^ 4_j|j sLua^l J < ni ~ SjLa ^Ij j tl j^Lj Empedocles "(j" j l'\;.aLj-al)) 
jujulU La^Li. ijjtj 'j^1i 1 . j . nl I ' 1 jj ,jjjj^I!Lj^ i_aLij^lj . (ilslJLUaJ^U 

, ^ Ij /j . .. t <d "1 "ir ( ^ ^\-a .J '^ "»■" ' I 
Jljil Ja_jjj3 (jPJI jujjI j^J-i jJj-J 4 -»■ I nil,! sLlSjjj/jJ,! iJliLftj-LlI Ql 

lJ\J A yit'lW (jjSj (j-<->- jJjJ La La- I ri tl CjLli-LlI J^lj ^ l-^J • "' I _ . I ri i_l LifcjUjI 
^1) ./cJLul 4_^_iiD ' " ' * "^"j ^-5^' J '^'^ 1 ISj . ■ '-^^ ' '■ * 1^ t riS JJ>. 1 ^JJ U3^ 

j2^ ' ^'^ ' Lijii-i liLa . (4_uLlJI (_y^ Sjji 256 Jjljla-i^-^ .U , ,.j"l I c joJu^j 
4JL3 i^^JI J>l3 LLfl^Lia I jl Lai .^_,lr ! octave oi-aLiSji)) S-^JLJ ^ in'i LlJLa 

■1 j'^« ■_' ilSLo^s t^l^^Lc .U , ,..i ,-.l"al"<j\l 1 1^\ .|__yiiai.'^| (_2L<Sj'i/l 3.<u(j jdjj 

•■ LaLj- I ri "tl i^jlj.i-o'i/l jSt£\ jIjlj-3^ jLjjtjj L^l .1:2 3_Lx^ l^\^^ (jl jl 

i(jlj.ijj Lajj^. I n ^n^jus (jl JiS-jj JjJaJI (JjiAj L44J (jl Jill (jl^j^AJcil (jljj^Ls 

Jj>.|jJ,l jii^! x_«^ LlJLa 2:3 Li^J^Ia 3jiri\ c^K lil Lai . I: I Luk Sj-uiilLs 

163: 173 (><JjJaJI 3 , < n't irjl^ Ijl 4J| Jloj .SjjIjJI (_yjfcj iSjjJLc: L^jJj (_ylll 
. p-1 t fi" t ria ^^-J^ IjLtiiJ (jjS J r n '"<j .^11 (jL^ >LLa 
(jjAj CjL^jLuI ^^* * (jl < " < n^ ^ \< 1 1 ^j_A (JlLa (j_a (jjjj^^LLt^ ^^'•^" ■ ■■' 
(__>ia_«_jJLl I H''^'^ .'"j" L^jLijI (Jl^lsl ijix-i (_7^l .ilji^'^l (J3^ 4 Q-r I riia 

9-ijy-uj ^.^tJ (_^i^ p ' ^ '" CjL<ijLijl ^^* * (jl (_^ t M t fillj , 4_Li_uaiJ t M fi M jSiS^^ 

' ^"a idJJji^ . I^l"i<i" (_ylll jla£.VI (>U 3 U_, . ,. . 3^^yLc. J>»-J (»Ji^ (_yJI J^JiJ 
Cjljj^alS) 3jjLa CxjlSi sljjj/ I Lt-Lo--v tLuiojl '"'I ■-"--■ (jLi i>jjuuj jji (j-al 
(jiaj (jlSj . JJiJiJLj Lkj-uouaj (jS.4-1 (Mi^ ijj^t^ ^■O'^?-* J' (^^-'-* <ij.LujijJ,l 

jl Jl^'^I (_^I j_&5^I I jui Jijj (jl^ 4Jlj 4j ,_^L>JI i>jjby>. jjlc (JSL! (jL 

.34IVI (_fljLj 4 J .'iij Ijjsl I jui (jl^ JlU . L^jJI 4jsL<wiaJl (JjJ (Jjji-'i/l 
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i«_o f<i^ in i"t iJJ_iLSj i(_fljGjlj -i>ILi /n I iiTi jIJl^^I ^^*' C<jl5 



• djLjVI x_aCjLiVlj jj^jdl x_o jj^jdl jUoI j-Uj La Jls-jj V«LiI VI iCjLJVLi 
(j-o 3 li 1" ■•'J, I pl^'i/l j-J-<t»- i-aLiuj^l (J-*'^ 'Jjlr «_2j i_gjjl jji I— il I ii'tJI /nlr J 
I IjL-alli-lj .3.jj/JlSJ,I 3Jai>JI (_y3 I j""'K ^j I j .^«_. ' L^iaLjjl 3_uijSj jl Ji^'i/I 

.«U^ (j^LcVlj (jjjJl2J,I AUilll i_aLiiij^l tijlr (j'A-tJj 

La n^j3 . 4_LoLSLj lJij^jiIlII p-jj^j^ ^JDJ'" l"j^tl jl^Ls'ill aJJt (JlLa j-^J^ 
j_a JJjiJI (jl L^jl •.(—flJjLtJ Sj^iii (jjjj^^llLuill Ajl^ S(( JJjlILi)) 4_uj(j i_gJJI 
(JjijJlSLj (j_« 5_Jj.SLa 4_Cj_4^a_o)) 4_j| L^_ljLjj Ki^LufuSl (j-« i^^J-x-a Sj^J)) 

S-j-L-ol r-il-xJ jlj.c'i/l CxJLS LIj .((S-L^Slil (jLj^^i) <ij| L^liij kcoIo^jJI 

<— il I II '>JI /<s_Lc 4_<j/ljJ Cj_iLS iS-jIJloJI JlJLo 4JVI (J-i^ (_y3 Sji^jvj^ itLiMj^ji 

(jiiLjilSjul i_fj-<-u i~i I iijt L^Jl i^LlJuI (j-« 3J5SL0 i"i I imI d-Sj-ajsJI (jL^ I jiSLaj 
. 5_S_Lij>JI u-i, LfcjL^j jLSLa'i/l (jLa i j^l^JI (_^j . 3jj,Jl2II jlSLs^U ll&Li 

L^LSj 4_L>-jL>JI CjI Jl>- 3I j.^iaj i-ij;L>- <— i^ (_7^ (j7ij< t LiJLj (jjJa^Lsi Jjijj 
rjLi- J-& La lijj o' '-^-'^>-*? "^ .jjljJLsJI (_yi^ J^UaJI «-l-2JLj iJiUj 4j3.j_c<i-o 

«L3jjij Ljk^ ^ ^ J ^ -.tl j<sJl_»JI 3^jjLx <iIuJI UjjjlSjij (jJijJ "iJI Lo ii—i^sJI 

LLLu (jJ^JJI (>o) 4jS>U-V|j ^j^SLiJI S^i^^l iJ^Vl (_yk: ijl . ,2^ .<dVI 
(jJJjj ij^VI (__)ia_«_jJI (_jJI I J . >. « I d.aji>J| cljLjLila «lj^l -1 '^ ' (jl i-j-'^^J - 

ttj<i iM-i (jLjiajaj njLijIj Jl>-Ij i(jl JJlaJI (jl£ J-ia (j-UjUjjJlj (j I T~n LftJ^J 
. L^^Ual ^^J^ 1 I inl I it >l£|^I (_y^ 1(JjJJlC. Jj.::*-a I -1 j "'j^ (_JJij(jj Sj^Li. 
iCjl Jl^v^I jj-« 3j-^^ )t_ui:>tj ^_A ^Juul ^1 ^_^1 b J i"ia LiJj!i jU , ,.jl J , ,.n\j 
^_^_uu (i<d 1 110"^)) ^jLb ijjllui tjj I ( II ^_^i^j , JJuul jjjjLLfl_« ^jjJti 5jL>-^Lb ^ tl>*J 
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J j ■> IJlJ '^ "■ J '' ' i^jJI *(_yjiaJI (j-oiLi Cjj^ (jl (3^-4-1 "^ '(j-"Ll2-1.' I Jl>-I^L3 

IjJs: f-iu3 i^gjjl /ojJl^I J <jt 11 (_y^ ajI Jla) dj^U. 5.2j;iaj jJUJI dJVLi 

(jr^ Jj'b/I (j^ ''J'^ Sj^UJI cjIJjII ajjt ^ jo-lj jjjJI jjLul jjlaJI ijJjLi 
jjL=ej jjjJI I JlAj . 10 (_yji 3jajli!l [j] Jljso (4+3+2+1) 3-tjj'!^l jlo^'l^l ajjt 

I I Jbso LiJI i_gl i(_,lr I |_gj"i I ri a (j-o SjJlii 3_lILjIlI,I (jiiaJj lillj Jjlj . LcLLaiJl 

(4+3+2+ 1 ) p J <1 T- q 1 1 (jlSj . TcJI i(( (jLul JiSI j ''J ■''■■'" » I 2j « J.>- Ij Jjlj ''J ■"■■'" » 

1 10 (_gl i<iljEjIlJ LixJl^j .tetractos (^>-jj3 (jjjjj^I) jjk djjlj^jjl (_yi (j-<-«-a /<u-ul 

(jLS 4 J 1->JI (_y3 J '^'' lJ-5^ J-i^J . 3jj^i,LLuill «LlL>JI (_JJJ j-<-o (3-«-C I i_jJt 

. 5^ J -»■ n Sj^jjJI i~»I I ^".11 1 7-^jj Vl (_^i^ J JL«JI I J-^ ^ • " ^j (ji <iji^ (J'^-'-y 

(_gl Jjfc (j^jjJI JJjlIIj .4j^j|jj 3jJj^ (_yJI Jjk jlji^^ /<^J irrS't Jjl (jl^ 

t_gjl I rTlIu I j -1J . ..^" (^A-*-! (.7^' jlji^^l CxjlSj .^Jtill IjUk (jl^ ^ 1J • .."'^^ ^ ' 
. 3_L».j|jJI jIJl^"^I Lai .ijjlji . 3_L».J|j IjIJl^I f_j I nl (j^l (_,lr 5Jl».Ij 5j^ 
J Ir^ t (ji (_^l 2 (_yi^ \j\j^J b'j-" IfjOJ iriS't (JSUj (_ylll liilj (_743 sLp-jljJI 

(_, Ir I j -1 J ■•■ ^" (J-SLaj 4_l».j3-!' - ^A>^' -i'j^'^'j .(o^l^l) SJl^^I (_yJI 
.(>UJji(jJjJX. t_!jal3 Jj^Lv (_y^ SjJj^I .SjJj^I jljx.'i/l Lai . Jl».I^I (_yJI 
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64 
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4 


^ij - ^1} 


42 


36 


28 


20 


12 


gP-.-J - ^^> 
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-?^> 


22 


18 


14 


10 


6 


y-'^j* - ^ij 


33 


27 


21 


15 


9 


f^} - ^'j' 



I j ■ " ■^"' (jlr VI I j i_. . ..;;" (^Slx-i V djl jl iiL^l^ji-l (jS-x-i V jIJlC.'^/I (_>ia*J 

:4Ji<iVl 

23 , 19 , 17 , 13 , I I ,7,5 ,3 -.ajjl jloiif 

6 = 3x2 : J^l^ 

44 = 11x2x2 
63 = 7 X 3 X 3 

j>juk J^l_^ 3jj,IjJljj .cjUJUII pl^f j^jjijsj 3^>La 3ji)JJ,l jIji^lI^I (jI 
tfjufc cjjl^j . L4IU 3jjl£LII iTjU^UJI f-l>Jl j-i-«^ ^^^^^\ '-^-i^-*? ''^^ olji^'i/l 

(jjklSLlI jLc:Uu^ jjLa i Jliill (Jjjj-u (jyJ^j • 4jjjl«JI uijLiJLluil (CjJLJI liJIj jVL 

(_jj| I j ' ^ * ' (J_alj_«JI eSJt ' "^ ' ■"J: f*^ liilol^^ (_yJI ^ '--' « " IjJLC i_ji-=eJ J^ 

7-L»iajl^j .(^LoLc Jl».I^I jLjacLi(2>^j ^ • •■■-'"' jjjJI i_aJL». jju) j^i-VI ^^♦■H 
I jLs . Liiajl (j^LoLc Luk 6 , I (jbjjJIj i3x2 i^jl .nj i^^JJI 6 jjjJI JLi-lJ 
Liiijl t_gjl I II J 6 tjl ■ U ^>l "■ LlJLa i(4_ui^ jjuJI dj'b/) 6 J^UJI LiLiUo 
2u;_Ii_Li dJ 2l3>Ic: V (_^>U.I jL^I Ijuij) «J^l^)) jo^ 4JLa Ijj .3+2+1 

bjl Mia J^I^jlII pjjta.^ I jj'a (j^Slj (_jjJl liiia Sjjlj CjVL>. 3j»jj .(jlji^'i/l 

-.ajiui a^jj^i jIjoiVi VI 10,000 ^oaJIj o^i^i o;^ L4I0 
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3+2+1=6 

14+7+4+2+1=28 

248+ 1 24+62+3 I + 1 6+8+4+2+ 1 =496 

254+ 1 27+64+32+ 1 6+8+4+2+ 1 =8 1 28 

4064+2032+1016+508+ 

juij La i(jjjj^£.liLii (_gjj^ JL».i iNicomachuS ((jjj^i. Lajiu) i—^ Ssj 

.J ni < II jLLc Tcjillj j-iiuJI (jlJu L^LJii ijlj^'^l (_y^ S^H^ SjijUa 31aIS1!I 
j-uL jl jL^'i/l (jl Jj-2J LiJla I LLo^I^ ^ iTjLjjIsLjpLi 3j1jl1<jjVI LjjjI \^\j 

j2j^ I j .^ .".^ (j^Lx-i Sjjljllil J-i^j SiLiJI (jr-'^l (j-* LilUJeja LcIjjI jj-j3 <iLol£jl 

. L^ial^ 
«l_Lolj.c. f-j-ti-x-ja Q^SLj i_gjjl ijJIi jji (J^l£LII j-i^ JJjlII (jLa iLoj^juj 
Jll (jla i3Sl-^l (j-Aji'TiU JiJIjII (_y^ JUJI (_yji Li^j .4lo jJL-al jl jj^l 
lila •sLb^'i/l jli-Sljia'i/l (j^ ljb>- l^^jJLi-3 jl IJl3. Ij^ IjJlS jIJlCl'^/I iSJUk 
12 JJUlJI Jia) i^jS <ij| Jj^ dlol^ f-jjt5=^ ^ jjLj-al (_yii^"^l JJjJI (jl^ 

pj_4.ja^ (j-* jJLi^l (jl^ I jlj .(16 I j'^j 1-^ "J 6 ,4 ,3 ,2 , \ 4ial^ (^ j-II 

(_yjij 41aI^^ pjjisc^ lS'-'^' ^ JJjJI Jilo) ' ^_;« '"-^ 4JI JJjJI (j^ (Jt!^ 4lol^^ 

.(7i^jL^4 ,2,1 

(JlLa (jLs i3_lJLJ^jJI jI JLc'^I 3jj I-^"' (j-« J-f^ (O-tuS (_y3 (JL>iJI (_yji Ll^J 

(2>SLl .lijji (j-« jil^l (J ,1 J ij jjlil ■t'^'-jll (_yjl VI (^Jjj V .-.I ^_, ...y.tl jjJUil 

((«LjL:tj_a)) ^_^1 jl Jlc'^I -n ' "^ * jl i^Q_Al /G-uai2j ^_A JoLx-ll ^_^l ^_^LjJ| p^ . ..^"ill 
^LS IjLs . (j-Lj2j_lL;t_a jj-*^JutJ jJ_al^JLl1 pj_<iJ?E_a qjL^ LlAj . ((«LjL;tILa ^j_lO)J 

(2>JJJ-«JI (jl Liia (J-uSjJLiJ (jyJiiJI JJJlII i^jI I rr_l Jj'^l JJJlII J^I^ f-JJt5=^ 

1 (j ILg. (_y3 ij^jjJI (jSLxj Li^ I Ijls-Ij I J I fit ,2>j-iJ^' oi^^ ol •oW'^''-^ 

Jl^J . jl Ji^'^l (2h« I i^j-^ (j-a Lp-jlJ 1 ( ri"tL>o ^^1 I -1 j "'I '. J^'^l (_jlr (_yJlim 

284= I 1 0+55+44+22+20+ 1 I + 1 0+5+4+2+ 1 : 220 
220=142+71+4+2+1:284 
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^jju}. I2l0j ll84LdlJ^j J8,4l6j 17 ,296 : Jio^ji^l^ljijIcdLLAj 

i_3jjLJ Liajl LuSUjj .^jLaiJm jIJl^'!^! ,j_a r-jlj 1000 ^^^1 (j^l ^lisi. 

3Ji^Lj (j-c. (±^Jlj>JI iSj-^ \ujtj .sociable cS .n j't'^lo jIjl^'^I ,j^ Jjji^Ljj 

(J^l^^ pjji:a^ (_jjLijijj crowds «j_uiLiJv)) I jj-i • •■"' (ji LuSou ji^i jl jIjlcI 

.(j^' ij^ U-<-« l5' "-^j^ j-^ (^ u^J 'U^ J^ 

dx.j.cjtA ujii-l IjLa .4_ujiJ_uk (JK MiLi jl J^^l (Jjix-i (jSLflj 4JLi i^ilLo 'dH:* 
itilt-LLa aL^ (^3-^ U>LjJ 'P^'^"' ' '■ '•^ aLS^ ^jLa^^ ^"1 ,^^ ^Ij , £l U ^ t AL^_a 

LjjVlj (4»j I ii) o^jv^l ij-i^j I'Jullj (<iljji) i_jjiSHIj (d I iio->.) A>-^1 : (_jjj<jLJji 
(Jjij^£,LLj£ (JjJoJI Ijijk (j-a «lj.j».| (J.2JJJ . IjlSjiJ i(<1jjL<u) j>5^^I 'J^j ■"■■'" 

J..4J 5^^£Lj l(j"iULa-l (^SLflj (.y^'j I Jl>.Ij /oJalla (JSL<i L^J^ "^J (J^ OJ^ Lr'^^ 
. (Sjajialj (j-LJj^i LLiAI Li (jitJJ ^-<^ I ji^ 3jJJlJ(JI (_yjmij) . \-^J^ 0"L) ij^ 
i(p-^Lil3^l t_gjl III" a (.'•ilia L^JLa JS nj^^^l (_y^ljj) Aj-^l (_5-A CjI o i ii->J,Ij 
i(CjLjiJj_a iCllm) L-ctSX 1 J ((p^Li^al 4jjl I iTia CjOllLa iCllm) i>^:>-^\ (_yjL<uj 
j>^;v^l (_gjjii^ LuVlj ((p^Lilojl t_gji I iTia LiliLa QJj .':.^) o^jv^l (j-ij^ Mutlj 

( ' '-^"i ' ''^ Lui-^-Tc-a j^^ui^ UjI) 

(j^ lj_u^ jjl il I jl Jlc'^I 3jj tA'i j Ia". 3 J-V.J j^yi L44X i-al Mi'i^Vl I JLA ij\^ 

3_ijj_LaJLj ^jtiislj CjJLc. I '^j i^ll jj's li'ill (_,lr 4j^Li- JJoJ Ct-'^' <IjL£^L«JI 

3_tjj'^l jj-alJjiJI ^ >K (jjj^liLLa (JjLIs iPlutarch ijJjLj^ ^i L^SLa 

3.3jjjLa (JlS I'lal j>JLA (Jila (jl) . jojjija^ Js i"i t (sl^^lj jLJIj sLXIj t—il^^l) 
Jl^j(. Sj^jJej^ 7-^Lal 1^1 nJlilj^li 'lijji L3-^ (j-^ '-•-'''' f*-^ U^ I r^ 1 ,0 T-~i t, 1 (Jj^ (j^ 
i^aji-ajl /_ja>_iai^ p 1 ii'ica ^J\ mi ^ 1 1 la tC-AASJLl ^JS mi jiIo)>LI ^1 /v*jja^LLi^ Lj^ 
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jlSj .(j_«3-ll (j-« SJl^ L^L«.^I <i_i_L>JI cAj^Ij (jjjj^£,LLji Cjj^ '^^J 
. L^jtxjj ^Jj\\ jLjJLfllll (_,lr JaLiaJI (_,lr "ijLbj Theano ((^Lo» 4ll>-_5J CjJi£.Lji 

Jjji-J 2 djl JiOJ . (jj^ SjjLJ till j JiJLJ (j^l 4j^Jiu (_y^ 2j_Lj£ 'Lujjil 1.1 m"|S| 

1 tt>2ijt (jAll^^_<iJ?c_a ^_^1 «LlL>J1 '"' ' "^ *l L« ^Lc^^_i_uj .t"'"^ ill IJl^ ^Jja- t ni 

liilljl)) (_^I lAcousmatikoi ((t_gj.SL-Ljl <i m^l)) (<u-ol 3x.jjij>J,I i>JLjk (_yi^ ijila' 
^,>vj« \ i«ll ^ j~"aj« /^ jjjU" ^1^ I Ajl ,>.^ I I ,< il djil ,llj '("tjj« -1 ' "J ,j„'"'^^ 
jJilj . (((aj 1 < !Ij (j-<.<Cl4li,l liiliji)) (_gl Mathematekoi (((_gj.Sljjl_4JjLa pj.4j:tx 
sLLia^ I (j-« J-:JJJ JJlC (_p3 i LjJLLsjI i—jj-cv (_y3 CjjJ.>- «LfljJ^ 4_uolj^j-aJj *JLJ^ 

LujIj iLkjL».j d_LilJjJI iJuuAjaM (_y3 i Laj-uLj (Jjij^LU^ jlSLsi cAi^lj 

t_gj^l"ijiill jlji^'i/l (oLlI (jl^ Ji^j . 4jj^l"Hrill SjjijjUI (J^Sj^Lj^CjLjiLjISI 
i Ijj_j£. liU^ "icLji (JjS (j-*^JjJl^jjIcl Jl^j .3jT_iiiiU 4^j Mitl (_y3 Tcjialj jjI 

((<ix-iJL2JI tLuijSL!!)) (_jJI <tjSj Qji Ij-fj^ 1 1-^ • "■> o^^ lS'-*-'' i1A?t!-' ct^ l>"J-5^^-':!^ 
JL>.| j-ifc_9 I Jakob Bohme «(»j-j t--!j^L;>-» (j-a j_ljL1j SijLxji jj-olj Alchemy 









191 



^.^aJI 



pjjiajll I jui(_y^ <iij^i_£i^ La (J^ JjtA(J;v Sjjijj^JI (_y^<_jLj^ jjij I Elements 

^ ■ T 3 '" 'LLai- (3^J MjLJjIoIj^ JlJ.JalJJ I I f rr*^ I 3 (j-a •— ''J^iJ . ALC 2000 (Jl^is 

.Cjb^a-iiaJI fci^j Ldiill /<si^ (_y^ i±x::tjj jjij i Phenomena ((jjil^IaJ I)) ,_jjji.'^ I 

. J>LlI,I >l-i3 260 aLc: 3-iI^ cljLaj 

SjjI jjlj -»■ U , ,. t Ij p J ^~ , ,. llj ^ U ^itl (_ijjL«JJ (JjJ^^I l—lLiS Jjj" I rij 

Belli <il imo)) 3^Lc jlSlal (jjLAi- (jjjjLiial ^-j^j cdJi Jl*j .Sjjijim '"'' ij''"' '"^Ij 

'" J ' ^ (_7-*^J ittCjl—J-xioj-ijl )) jj-a «Li_tu_L_u JJ-* L-fljJ-a jJ_4Jl]1 IJl^ ^j^-mjLijj] 

CjI «i 1 III U jj_a LS^LLajl (_yj*.^J^ ^ ^ '-->'' " t_!jliaiLj r-l'iMi nVu (_ylj3 sLxjjej^ 

(_yj| l.al i" I III CjLj_L^j_flJI 3jaj^ 7-LiajV 3JjUtA (_gi (j^Jjfil i^jJtJ V 
I jl Sjj^ 4^jLio isJLjfcj . (_,lor (3_ijt-i"i ^J\ (_yJI ji i(_y^jL>JI jaJLtJI ,j^ J-J^^J 
. ((TT I II U 3 J 1 r » (_gi ((,_)l3j'^l (jjjLS)) Lj^j.:*- (_5-'*j geometry 3 o K (ji I iolr 
l_al_li_i d , ,. I "i jtl jjILtJ J-i*J • L^lolSLi 4-L>-l"irii III i_^ (jLifcjjJI (_y3 "ilSj^Jaj 
i<ijjLijijVI 3jjjtllu jj I »" J j-a I lS' ij'^-^! ' ■ ' ^ '■■' ^ ^ ^U'l I (JjoJI (2>o LaULo 

(j-c j-IaJJI I aj . ^ ■ J ,3.2ji>JI L-al m'i'CI (3^1^ lt^' 3_L<iij>JLj VI (_yj-«j Vj 

(_j.uLA V Jl^I^ LilLc. 1l«j La Jaj" i"ij J-Aj • ^ ■ "■^' Q^Ia^Lsl jjj^ (jjs S-'-'^ -^ 

Aj U , ,,t Ij jl ->.j ^tl »1 'fill iiLiCjIj^I (Jl <n"li iiU 7-1 I nil (» J^ i_p-0 i3jjLlL>-Ij L^ 

. tjl ^ MlVI /CJ-UnJ 

(jjj^ Jl^jls <ijjiJ_L^I (2^ <ijjLc. 3jJi^jJI 7"J^I clulS Jiia I aaj>JI «jjjiJj 
(jjjujjj . Ljjj^ jM^I Jjtj 1800 ALC (_jIL>-j (ijjjj^al)) j-iIi-1 (j-o Ujj iSjLc 
(_, I r L^J^ iJliLLiisLjjJI (_y3 j-JJLj (jjjJLilSI <_jLjSLI (jl^ JlS^ i4jjjj/ ji «JLLaJI 

jj_jSLj tixjjtj (_j.iLaJLo /?-4J-o t3^J ' " ' -1 '-^ ' (_yj-Ilj i467 Lajji^ c?-^' oljLc jaj 

(J^U 3Jl<"ii iiVI (_,lr jlj-i-3"^Ljj i41ijjji (_^l oLLAjjII (_yJI I J Ti I II a I j ' " (J^ 
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(_gl «LJj_«_ua-o (_yJI (j^J-J "^ ^LaLS N -I'' «Jjj^'i/l» t-lLj^ JL»J (jl^ JiSj 
S(_j_<i (_gi (_jJI u^jjLJll tjlSj .Sjiji I ritl i_jI<SL!I (_y^ (JLsJI (_yji 1 Ti a <_jLujI 

Ill /j , ,.VIj J Ml -tJI 1_i&J_u,_,1j cL^Lui JLx^'^ LXJ.4J90 Ll^T L_lLi£jl q\£ 

jI j^^l SjjJoJ jjja al iri^it 2g>Lj jjLa i Jliil J;hH-" (jT^J • ^T!-^i=^' cjLULkJLIj 
jj.£Lj (j^j ' Jj JT ^ O^^ (j-^ Cj«iL>. L^JL^j J'^ (iXj VIIIj VII dljjv^l) 
, «L_lj_uJl1^1 ^Jin Mi'2 1 JJ-* '"''-^ ■ '"' ' '■' tji ^3.' ' " ^ "^^"^ '^ ^IjLc^l (J^^>- ^lIj 
jljLc:'!^lj 3 J i.iJL-L^ll k2jLLlLlLli,lj SjJjI^I jI Jl^'i/I L^ajl «lj^'i/l jjjbk ^UjJ 

.aiaKJI 
(j-a (_p 7-jJLal J ■"■■ '- x_<j<Ll!I tJj-2JI (j-* CjIj-LuMIUIj lIiLuj^ i'IhII (_5-3j 

(_^V5.SLjJj n_gj.j>J,l (j°^i_i ->iJI (_y^ JajLxb jjfcj Janos Bolyai (_jLjJj_i ,jjjjJLj 

JjL^j '(_, I "jj iLl<-ul j-Aj iNikolai Ivanovich Lobachevsky ^< ... ^j .':."l .jt 

iC^^I dllj(_y^3jj'i/l (_yJU^I iTjLibLjpl (oJLc iCarlFriedrich Gauss (_>ujl^ 

■ Sjjjfil^l 5-<-uj i^ll I". JO I II 5-^/j i^ll (j-« ''J^'J^ Lc^ iSJls. f_j\r (J^ 

(ja/juial L^a-jjal (j^l l-iUj (2>C <iilllJe-a Cjl ol 1 iia jj^ (O-^J-a (_p jjiLijI Ji^J 

V 3_jjljjm '"'' 1 J ''" . .. I ^" (jl 4_LjLaJI 4 ol I 111,! ijJllII (Jjj i n (_5i^ i(2>i>T!-*-*) 

.S^mi /yJiHill (j-« 3^j.<i:a^ (_yJI ja^JLa jJS Jj^jjj i((((_^^ijj 
Jl-^-C jLJ_a VI « 3 1j . ^ 1 1 CjLj-iiau^l)) (J"-^ (j^ (a^JLo^l i_x^j"i 1 nl jaJj 
CjIjlaLsJI (j-a (JjSjIo JJl^ (_y^ VI (jjjjjG V cJljLa js^Lx^Joji (jl Lii ii_jj^ 

, gl (^ U ju-u (j_a LcjJ (_^-S-t3 (_^-'^J i4_flJjJLj1 
(_gi Jajjijjll (_Jjjjjiil (_,lr Sjjj-iiiA LlxJl^ 3jJ_iftVI 3-^/J i^ll (jl >l£|^Ij 
3_^jLL^I c::x^Li ^I XIIIj XII jXI *l>».Vl ,j^ j-li-LlI o^) cri-J^' 

5jL^L«ILa ."'I 1J''" . .'■•' M-U^iiJ t_ij I nil I jLtjVI (_yj^iiLll sLiiajiJI i_^ 4 1 ii->J,l 

djjiJLi^JI (jl (j-A^>- (_y3 .--I .>..Alt <id-»U . ..^« SjJisJ (_yji 3jJLii3VI <ixj JJ^JI . ((_yJrLa 

.(Jjjvl VKJlI j! Ljj^ >lSL<ij sLiaiJI L^ 'J^==^ Sjiaj (_yjfc 3jJljI3|>UI 
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^^^ul 1 JLA ^_^i^ IjJjLTe-a (^j ^^ ^" 03^ O' (jr^*-^' (J-* (j mjI*^ ^ (J-*J * O"^ 
l_5 JJI «(_,.^^LjJI j_ij>JLi)) i^Jojj 3j_>jj>JI JaLxj^l (j-« 3^j-4:a^ jjjsJI (<si^ 

sl-«-Lc ^LoJl^ JlJ-C LSJ^^J-O (jLS (_gJLjlj iCjl K 4_Uj/Lj/I Sjjj-caj J o»" 1 nj 

syncopated algebra « ja-aHiJ, I j-^^ Lj » ^ j" "j i ja-a^j (j-^j-^ I f_^ cj Lju^ [jj2 I 

<ijjljjj "^J-ii "'I ■ .'-^"^^ ^ "a J , ^~-i- 1 t J . -s. tl (_yi^ diiLasI ijji JijJljl!! JjJJ 
(j-u CjLl5o-3|j jaSL^JIj j\juZi^\^ f_^iL^\ (j^ 3x.jjija^ f_y^ L*!! jj iSjQJt^ 
(_y3 5jsjji^ oLisca-'i/l (jjSj (jl (Jjilbejij . J^IjII (Jj^ xjIjJIj >lj1 i nil (j^jj^l 

recreatioal aS j I .n" II lIiLljIsLjj)) (_, a . .i_i pjj^jja (_yJI (j^l (_yAjJ3j ij.i^'i/l 
(j_a 3_L4^ i".o^iri "^ : I jj"" 3_<iu^LlI,l (_gj)"i 1 .1 a (_yJbJI JliiJll (j-ujj .mathematics 
(_yjLlJlj d-uiSLII ijj^' ' '_;'^ ■ (jj^ '— 't!^'^ (j-sLJEjil iCllm (j-u 7-LajJI CjLia. 

diLvLjj 10 (jjL^LiJI 3 "^^ CLu\£ I jLs .(j-ujiiJI (_yJLlIlj j-jj-II liJliLllj (j-<uJI 

(.120 

«(jjjjXjJLj^I)) (Jiio I jIjlc'^/I 3jj I-^"' (_y3 (jj>i-T »l ilf LJLp-l I— <SLJI jiSj 
JjLula (Jjv (_yl^ i,jj,jijjii.jlj Heron (((Jj^^-lAdj Theon «(j^jj))j Imbalichus 
JjLja_a r-L^_La 4_<iJ (jSLj joJ <iji JLu i4j^j^ dJLjj^ CjI j clulS djLjLiLaJI J^^*- 
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«Lcj_4^?E_a jj_u_u_uG ^_^ 4 ^ilLa 1 1^1 1 ri*^ Jl^ . ' -^^ * ' '^ tj^ Jl^ Jl>.j ^Ij '^^j' * ' 

((I— il I ri-^JI /nlr » (jlj-uLj Diophantus "^ ..U'.lajj \« i_!LjS jjju^ jju <lj| Jioj 
(j-c LIj-Ju ^ 1 < "t Vj .jLjiajJI j-jJu « J^LjII Jlju tiJlill ijj2i\» Arithmetika 

4j^Lil CjLa.l"riiiil (jjij) corollaries « jljLhII)) j^^jJI 4 jo .n't LiJ^ '■^^^^''-ri '^^ 

:5ji.ijLijt VKi'iii (jj^ ' t-^ ^ '; JiLftj (jlll jIjlc'^I j_^j) polygonal numbers 
jjfcj I Arithmetika 4jIj^ (j^ o-^ (3^ (*^J '■-'^ • (^'^ 3-SjLuJI 3->A,^tl jt;^M 

.Ajj.as>- iJijJ^ (JL^JtHj-uU L^±?e_)j i4jj_Aj*- jJ_jL(ai_a (*^jJ' LAjjUjlj ^t ^^A-^-i (_7^i 

jIjl^VI i_aLifuj^l ^"-1 j " jl JlcVI Sj^JiJ (j-o L^Li. Lcji oj-io^l 4JI jjujj 

^^ 4j^jj>JI '"'I ^ 'lu"l I ^1 jJILtuJ J-<fcJ i4_ujLa Uaj^^jli (j-^^*^ Lr^' 3Jj4J>J,l 

»1 > 1 1 1 iiLi) <iJi VI ((jjjjuiaV «Jjj.oVI)) <_jLiS (jj3 j-iiiiLjiJIj fijLtuJI (jjij.j>JI 
L3>LLI a-ljIluj V (ijijIjJI jaSLiJI ciJill ^M^f jjJLu ^1 J j.^^i i j^l 

. L^Liiajl jl <l>.jjJim (JjLjJLI (Ja. j_y^ "i^jiJii^JI /<si^ (j^ 
jl 5jj.:>il,l |^.al jqlt LaL»jjfcl (_yJ_5:; O^ OJ-^ SJLijtA 189 ^ ..U'.l'ajj \ TjiJLtJ 
. 4j>-j^>Ja^ 3JL<jtA (_pj JjLStA (J;*- sLLa^u -i" jj 4JI jl i3^L«JI Jl^lj^l 7-j_JaJ 
5jj^j_a (J-j1 r fit Ltjjijso ijjjjjLjIaV (((Jjj-aVI)) i—iUSi iljjk 4jIjS (jjSj Jl^j 
1_1J I riiLj I * ' ■^ ' jl '3jj ^■«ll ^ j" i -^ j_y^ 4j^i>- LlulSj . sLx-lJi^ J 'I '^ " (_y3 

^ ..U 'lajj \ (_jjLj/| djo I rr 1 jjl (2>^L4J '^^i>^ 

. .J I U 1 1 J ^ .. U ".I "ajj \ JLi^V Lj-jij^ (jlj^jj l^l-»-j 3_lILiII 3JLijiIIj 

I jlj . (5 tj , ^ ^ 4j^ I rrSlI (J^LsJI) (JJJJlC (_jJU^ (_jJI JJLC )«-JJ-0 -"J ' " "' Jjk 

j^:e_(JI f_j 1 r ^ .. U "il "ajj \ J^v jl^l (j^L<ii^ 3iuJL>JI i_Li-^l Jl <n" i nl LJJji 

•.^LUI 
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2iSsd\ 



16 jji ^ t- * 1, 1 jjlaJI ijSLJ 

2j_yo - 16 - 2(4 - j_>^2) t _ M< "i JljJlI^ 

16 + ^_^I6 - 2^4 = 2(4-^2) :oi lj! 

2^ - 16 = 

jjjj 1 6 — 2jjjj5 ; (j^j^ (j ' ' t^Jtj I jj 

3/16 = L^ :-i^ 

25/256 ;^ Ijlj>.I^ IjJl£. Jlj>o k^^Lij 

25/144 OjSIj of ^e^ J^'^b 



SjLuuj . I jiSL&j -^^y — J J^— :(_iJjic^ (Ja. (_yJI Jj^jHJ liJJi 1-4^ Jtii't 

L^JLv ijj-i^j V^jV^mi Ojui Jlo ;j\ .SJJl^I ^^ <2jVjL«II tfl MO III! |_5JJI 

(_}J.i3 . LflJI .Ijl^l ij^til dj^LiJI Cj\ «1 I rill ^ ^ * .' J ^"' w J JJ ' '^ ^ ^ ij-* '^'^^^J 
. c| is <iU (J^LsJI )«-JJt>- L^la i^jjusIscIlujJ joj 3.a1jlII 3JL>JI SjLc OJ-^J3i («-4jI^ 

L"i-"l$.«u i-oLc SjLcLS fjic J J ,^-^11 LiJlSLaLi (jLa ia jljjlsJI j-JijJil jIjjLj 

(3_aLc. SjLcLfl ^1 J-i-ojll (Jj 3-lLl3 IjIJlC:! IIlII j^jj jj! jjjj) L^ILxJlli-ul 
fiu2 (jiajjjiILi Lo TT I iij A (JI «n" I III (jl . «l_(SL«Jil JjIjkJI J-J-ft^ 7r"ii" i n t /<u (j-oj 

(j-SLI .t )I^.J>J| ijj-LC «Lj_d^^_o-«jl (J-* "^^-^J-^ cj-^"**^ I JLAj ((a ^^_aj_Ll)) ^ A n "»■ rt 

(j^Liij ij.i.1 LoLc Ij-oj J Qt" I iij V <iJi Lo i*lj.^"^l I Jl^j (»J-Sj "^ ^ ..Uilajj \ 
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(sJLc (_yi 3_3jJ 1-1,1 CjUIj^VI J »" I n't ^ ..U'.l'ajj \ v2jVj1jla (Jjv ;_f jJj 

jljLcal (_5-i* 4jj_c_SJ,l 5jLi>-^l (J^i:>Jlj . I 1 j ^ J 1-^ (Jj^L>Jj (JjJl>- Pj-ojsJ, 

« p» (_j_iujj i^js>- j^\ (J in" I III Jtia : ((j^jijLJI J-tj) <ijjujjJI iljl-Liisu^l 
5}_j_<jJi,l cjLuJI (j-o o^i .« jJl^)) LkLl*^ (_yl!l arithmos 3 oK (_yi^ SJVjlI 

Jl2 (jL^ i7-jJaJI SjLiI j_<kj i4_Ujl1<jjI (_gjjl Jlo^^I jji-VI j-ojJIj -J^^l 
. t_gjj i'C I iiVI Hero «j^>_ui)) (Jj^ (j-* (j-iJj-^ <iij^ J<n"iiil 
'j^'ll ' 3 ? U"i U) ^ ..UM'ajj \ I j ^ J U ^^^1 iJjLjiAil ^jIajlII 3.J ,U1I ( ,j ,,iij 
CjI I II (j_« "^ I II 1^1 '=^JJJ «LuLJjjJI 4jjLuiujJI "^ I III iijJll I _ 1 1 II i't j<si^ (^ilLo 
3j^Jiu (j-o LLaje-La ^S i"i L^^ jjju V d"l ^1 j , ,.l ijlij I'r Ij i3JLi^3lj Jjjallll 
.(JlJjsjJI j^J^I (_yJI lS-SJII (jJ^IaJI 3jIjLi (_y^ Jlj'-" 4J| jji j-Qclj oIJlc'^I 
(_, 1 r (^jJa^La'^l . t_5jj-^l "i jiill ^ J -^ j H I La JLa. ^^I Zjlxul£> (Jj ij_i i h! 4JI 

3jaj-3 (j-* I jl^Ho Lul J (jl^ tS'^^ iSamuel Johnson qj '" "'_>?■ i_ki-«-'^ O! 
(j£L«J» -Sj-a CjI j (JL^ ' A3 ' "-'J J '"'"' '-' O' S-'-^ "^J^ '-" l_P O'-^ Iji^IU-a i4jljl 
^t 7r (^•>1^1 (j-«J "i* J ' ' " * *-* j^-*^-^ *^^H'A5TH^ tj-* ^^L-J tl)' ^^"^ '"■ (Jj^ 
(j-o (joL! dJJi (JjLa^ <1JI il n_gJai2llJI JajillLi iJIiLljIou^I m \ <"i_i (<U jjjjoij^ 

JlI^ J^VI (_jlrj i3_lJLj^jJI <_2j^>.^I (_yi jJ^I i^^lj <tJ jjjSj (j! JaIjkJII 
(_yiSLj jl 3JUJI ajjt 3 Mi^UI 3jvU. liJLui ojSi V jlsj . jla^.!^ L^Luilx^l 

joj I'Luu^jJI jj^jJuj 4iuJi:>JI jj^jJu ^ ..U 'I'^jj \ JjLji^ ^^Js>■\ (jIdjjij (jl 

' 1 j^'J -1-^- -^ OJ^ '— *tH*:' O:?-^'-''^ -^^^1 Lt^ (j-*^ LijQJcuj/ (_ylll 3Jl i nllj 
L^^Lj, I nlr (_j^l Cjl^LaiJI u^Hi-l I jLfl (j"'J " Oi-^^^^ "^iJ.'.'J " Pj-*^?-*,? 

' tj* .'J ^ (^hJjjjiJI pjjjja^ o^^ -(Jj^ LiJLa Lils (_yjljjiu^ ^h^ .J^'^-' lt^ 
pLjjuj . 208 (_gjL<jij I i3j*.'j " pj-*-?-* il>^^J '^^ lSJ"-^ ' i-«-<kujL>-j (jl jjLj 



197 



^.^aJI 



(—iLlS (j-* VII tj-jsJI (j_« (<s-l-«-l (j^a-lj .(jjJ (__>.a^Lj lOj (jj/ J^lj 10 : ((j-Ujl 
10 Lxji I 1 j'" J^ Ulcb /y IjU" ... ^ f-*^ O^ 1 nlr (_3Jj^' 3JUkJI (_y^ idilj 

LsjO^j.ioJliiJI 5JL>JI ^^ U-jIa (jj JlUI c^ 1jU"i , ,ilLi ^jLa j^ej (jr^j'^l SJUJI 

(j-i -J t-^ 1 1 (JjJJjlII JLvf J-Jj-o ' ^«.'.^ Jljso SJjUII (jr^jia '^ (j-o 200 7-jiaJ 
(_j_iLJjjJI <_j^ijj/3lj «CcjJl:>JI jj^jJu Lj3-*J D'Aj'j ^ J^^J 5J| I riU jJjUkj 



S^yjl S^^l 


20 




ji^jji ^j^ jSLl 


208 




l-^^r t-^*^-) 


^+10j^-10 




U» jbJjJl ^^Ij 


10 + ^ 20 + '^ 




-^>^^>ll^J 


100 + ^ 20 - ^^ 






208 - 200 + '^ 2 


iljUil -i4 ijyvj^' 'fi-^ i'*-*^J 


8 -'^2 


j4oo>ii 


•>^^200.>, 


4 = ^. 




ot ^^ ji ^^ 1 j^j 


2 = ^ 




^^l-l jU f _y.j 



uLna 

'Cuij^ pi J i_g JJI iTheon (cQ^jJ)) oLjIaljpl (oJLc (Famous Museum <(jj(jmi1I 



198 



^I^UI J97 0*^9:!^' ^lo-^ JltP Ci\jaj 

^ .. U il "aj J \ (_iLjSj (((Jjj-o^I)) (JjjJljIsI <_jLS (2>c olj^i (_gjjl ciltje-JI ' _ •^'^ 

jjLlII (j^ (jl^ 3 ill! 4jI o<j I fit ,jj/j^liLj£ jijLj sLJlj 1 olr) Hypatia (cLuLjjfc)) 

Cjj_Laj J^J I j-ik . 3jj^ ^-4^J S-u^la^l^ij 3jjjj cljl^ Jiis i Li jJlj jt^ (_,lr 
i_jjL>-3l <_!^iIaJI (2>« j-JjSLII c::t.lt.-v ^jlj^iIj 4j_h ."it CjLjjiau^l (_y3 L^ljjiaLa^ 
CjuVI CjL<j/jJlI,Lj (_3 I < "n L<u^ 5jL«JI <-l!j^ L*Sj . ' '\; J ' -" ^ c?-^ 0>~'j:J 

Jj_2_j I j '>»» ' (jls I L^Lx^ (j^ ^ — '^"^ i~( V I rii jl2^ i<ix-iJLSJI jj '^«tl ^_^ 

ijji jjj_^j^L>JI (j^ (jLLill L^L<t>- sLi>-V t—iLjca- «ljj (j-o j-cis L><J LlulS L^l 
jLLo jIJlsiJVLi LjIjlJ Jl3 iSjsLc: S^jjiIIj iSji^UJI CLu\£ LuLujii aIjI (_y^j 

Suj-SLiJI J5L^I SJ:,iiLla c:ii a^j-^j-.ai S_cu^Li£LU a_siLai a^j^vi 

(J^IaJU V (JjjLlII d4.lt--^ l<icLjj| L^ J Ul Jj (jlS La (.3-*J ITT J I riU JLujiil sLuQJI 

.cLiISjl!! iJ1iL4SL>J,I (j-a JjjJiu aLi.211 4j>-L:v >ti^ Jjlj /«J i^l '.i—ijxj 1.4^ /o^j.^ 
(_gl i4jJi:>J,l S-U^Ja^^-S^I 3.<jijjJi,l (_yJI (J-l<u-lI,I (j-o (_5-i*3 ' Lul jj^jt ij^ joJ 
(j-o - j "■> 'I "^' (j-o tiJIj-Jul (_, 1 f lIijLLcI L4JL3 dilji^ ' ^aljl I oJl^j SJj-o 

tf jUfc CjjI Ji^J .3jli I rillitl (Jjl I riU (__>iaj(jj 3_iS^jIlILjJ 7-^jJm (_y3 Jj J I rill (_gjjLc. 

i<:Lj-L>J,I 4-i-uIj I rill ^_^ L^LaLalLitl cdJjiSj ' ' j"'^'^"' '"' <-^j-:!-° Lt"^' CjI r nil 

ijlj-^jl^ Cyril (((Jj^_uj/)) (Jj^ (j-* Cj|jL2JLJl L^jJI ' " ' <j > j Jl^s . L^j.o (_yJI 
(((^,_Lj^I» (jJLoj^l (_yJI^I Orestes «(j n" r ri_^jl»j .',,^."11 3j'i^U:U , ,.;;ll 

U, L2Jaj .(j-tajl mil L^ JLa^tij L^L^Ju^l jj.* I Jl».Ij (jl^ (^ JJI i3jjj i'C I ri^L! 

' '^Jjj U .11 |2jJ JjJJil p- LcjJI (j-a Sj^Q-v ^ ^"11 Jiia (J riNj'liiiVjN 1 ri 7"jJ-I.I J>^j 
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i^LuJjJI '^ A,,.l;^n 13j^^jl1,I jjij-jiiJI (_5-l^ (J-t:>JI jLjfol (j-^^Lv tjjj 1^1 U~ll jjlS 

'"■I t;^^\t ^ ^If «Lj^ I", sir i—iLj^ I j 'J ' (j-a (jl^j . I j '^^ U t 4jjlaL>. Lj^ L^jIjI 
i—iLlSj i(jjj j_ujj^j <ijiJl (_gjjl « 'Lua j^>.^>J, I c- j U ^ 1 1 « t_!LlS (_5J^ ^ ..U 'li^jj ' 

iSjjjsJI SjjIajJI (jjjLLil SIjIj .J jU^'lt jl j-^j i4_iSLLl!l jL»^j^U ' .' 'J "^^ 
pLc:jJI (Jla (j^ L^Jla [j] SjSLJjjKJI tljLc:lj tUJjJIj (jj^Smi ^ S-a^-^UI 

3_jjjJa |j_i_a V I (j-o Sjji-'^l '^ i I rill «_o (j-*'3^ (415 (»Lc) L^J-o T'JJ'J o' "-^^ 
ikuLLM 1000 Jl^ 4J| (_yJI SjLiVI jJl^oj .A>UiJI jj'^'' ^''J^J ^'-"JJ-" 
. a^LlII f_^ A^jJt^:>- CjIj^Lsj (_gl 4j-»-j I II U UjlJJi (_5-3 CjJl:>o joJ iijllj ^^^tj Ji 

(j-o (.5-2-j-j La (_j 1 r ^ '^aj i3_jjj_iSL<jiVI 3-yJ-o <_jjj«JI (Ji>-J 640 aLc j_y3j 
lj_ij_it I 3 J •1 7" ' "J J.;.;'' J*^. J La» loir q] Lo tSjjjj Mill L^ljIiSLd CjljjIi^E^ 
i«LLuiIul . " » 1 U J U -.■ I I ^j_a JljJjlII /C^Jt-a Ijl o"^ (^4^1 /*-*J . (j-A^^O Lil I jj-* LlJ-^ 
JLSj . L^_LO (_yij La IjJLaj! t^jjJI (3^ • Jjl^l (jyJI liil J Jju O^L^ L^jf VI 

3^jLc. 5_LJe-Lnl.l I Lljljjl tlxjl^ l^JJI tl^^l (_5-^J .(—IjJlJl Ajlr Jjjl-^" 4JLJu 

3 J Ull jjL-all (J5 J^ <"ii iiLi t_!jj(JI aL^ iSj^jjJIj Sj^SLill (_yii3j^l (_y3 

^ '^ j' A^LiujI (^1 (_JJ| i^JJI j-o'^l iSjJ^^JJ ttjTj I II aj ^.uLJjJ Qji AjvLlil 



SO 



I 

J J J III (_, Irj . jIjLC^Li \Jj>- jUlJ^ aLCLaI 'tJ-'j'^' 
l_JJL>.l ijjl J j^a-L&j-o I I » i"i aJlJcILijiI JLS^ ' J^' 

(j>UI J^ 1550 - 2550) •o-'J'J^l i5-^b oljL.ia.-v 

JUtll (3^ljj2 /t^jj LlulSj ,.Uj . ,.A\ ^j_JLl!I ALkuJI 

^j_a /Q.^jj.a-0 IJLA ijr^^ iJl>- cLajL^ILa ^ ..l^^Hj tjj,5^J 
SljJiJI ijJjLJu . I M I ina jjljjjj (j'ijijLaJlj (j\jjuu^\ 
J_t2 J Mir (jji^jLuJI ijj2l\ f^ 03iS^^) ijj^\-iuX\ 

xjIjJI (jj-^' Lr^ J-a^^ J J i'v I iiVI 4aLc.Jj jjiJjjJIj 
^ "al ^"itl jLkJijVI ^ I .ji-^i- \-'uu<iS>. (.i^LJil Jji 



x_j|jj| (jj_SJI) LjJj-a. Jl^ (_y3 (^j'^' jS^sLjcaI ijj 
»1 1 < ILj (_,-Lc. .il^ijl ^ i(i>jLj(_l Laj .J^LjJ,! J_»_i 

. UjLiia^v 4 li 1 -V" a 
duuujjjJi^l 3JLjjJI Cjjso JlSj .4j;.SLiill SLpJI (_y^J 

(j.a ^ ^ _■ 1^ 1 1 L^UkjJ i:LuiJl^I 'A-UJj'C mil III! L^HlIj 



.Ji^JL^V. 






SI 



^.^aJI 



(jjjjjLL^JJ d-jjjiLji^ /<uil CjjISj . j-JSLiVI (j-lj-rj I rill (_jJI (j->j" I'oljjJI (j-OJ 
c-LuLi ipj (^JJI i^j I'inll AliajJI lOLjIsLjpl (j'^J^ ur^ i4jI UJI isjjdl i_^ 

Cj\Js\-LM~S\ SJi^ili oj^lj I jjJI (_y^ Mohenjo Daro «jijlj j^a-L&j^)) (JjIjJs 

I— a I i'?i"iSl (_gjljj Lj^t^ 1 <il< a (Jiijsjj CjLsLJuISVI ;«-j-<».>- (O-aI J-ikJ :UJLj 

(j-o L)J>^ ?" '~ " '""' iJJ-A Cj-iIS . .iJuiJI (_jJI Lj-uIi ' ''J ' '^J "^ 'I U i"i_i i_g jJI 

(_jj| CjLilim joJ^ (jlS .lIiLlDJiI (ci^J j-iJ>Jlj <— ii I ri'>JI i_^ (_jJj<jJiJl^I j3j.^' 

il^gJii^JI liiiaJI (_y^ /oJjiJI I Jl^J JUjl1<jjI JjI (jl£j . LjIj3-I'j Jl^la'!^! t_jLu^ 



SjLjjJJ 3_<jijL.S_a t-^ (j3-*j iRig-Vedas ((,jj,l j_lS ^_jj»JI (_^I bLujjjl 

j_y3 -^JJ o' >— ^J-^l J-A (3t!.Sj£1I "^Iji^J .(JjjlSj^ (_, <i I n'l "iJJJ>-a 4jJLjjij VLi^i 
« I M I'll S3 » i\ I iiau i_ajJu jjlj—LJjl tfjLji Cj_il£ .,_>^L>- -' _; 1 ' ^"' Cjli tcjI jua 

. L^LjvLjiaj L^ls Mil {j\j J^^ ^11'^" ■ u u -^ (3^j 'o'jt!-'^' 
Cj_iLSj . SjjJalLo 7c_il Jl^ i_^ aL2j CxjlSLa i UL2jI ^^iiSal <~<VI A'.^VI Lai 
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1 M niS^ 7^^^^ 








LuLsL&l 7^J^ 



«L>- LioiJ, 1 ^_^ jl t fi a ^J-a 7c_jJLa ^Llojl ^_^_A gUI t nU Q^J^J ^jl ^ilLa ^^pLx-l 
ClJjf J-oia IjUfc (_yl£. sLb JjU"...llj Sjjljiil ^1 iriU ^"'j'^lj if J 3.Ll3J 

(J£j <ijjLtu:>JI CjLjj" I rill Itij (_jJI ^JjjiJJlJl^I J.JJ13I sLj-llJJ-l «LuJJLII (jjlJjiuJI 

ii_yj\j2^.LM Liljjj/ ^_y^ 7t_il jj,! ^Liijl «UjijSj 'LAjuLisJull lIiI jLJojVI i".l-»- 1 n 

U^^ILu))J « r n^aLLo))) jjjjI Jk_L3 ^iJj ^_^ S^jl^l «L_uJl^1 ^ >^j .^'It CjlJt_u_u^ Lr^_3 

Sj^ I r^ 1, 1 jjUII^jvLu^Laji. tGliaiij iiillj) 4-<-uj'i^n 2llL^^I S-oj^SLlu-lloJI 
djULiJVI (j^iti (jjljjjjJI 7=-»^jj . J>ijJi.l (JjS 500j 800 (>j La (_y^ <iiJl |_g jJI 

i-<\l ^ U" , ,. llj Cj I "1 1 1 1, Li J ' ■-" (jyjJI CjLukjjJkl ^ ^ « ' J ^ Uj . .. ,tl ^.ujjjti^l 

CjI Jl^i I II a i^jL^j Lx-il t^x^J-i^il ^ ^ 7" 3 '" <:L>JL>^ aJL^ V L^JcSJj .j^ljjJIj 

. Jju Laj^ LLuI/ Q^jjLlUou^I I Jj^** (j^ (sJ "^IJi L4S .^^J^ ij-^ SJuJiil 

/ajLoJI tlJil,! p>Ll^I (_yk: sLiiil,! cjL»jjJ,I ij\j 43>L«JI J^^v 3jjij_Ll,l (jl 

dlLu^LJ (JjjIjJJjjiLIIjjji (_y^ <Jl!jL>-J Lo . )t_l-ul_5 jL^ LT^ ^ JlJt" I illj <ixJ jill 

( 1 3 J 2 , 5)j (5 , 4 , 3) Jia ^L^l ciJiai j^^L:^! Jl^l ,_yk*j (_^l ^j^Llj^ 

L^Li .^ jufc Oj^ o5 6^-»J^' ^j .(37 , 35 , 1 2)j ( 1 7 , 1 5 , 8)j (25 , 24 , 7)j 

i«_iLj_a (j_a <Jlijj-L> Jl^ h_Jj^I a j i ii^Jl-LA ^jjLjjIoLjj i—SjL*^ o'-^ tiJJi (_y3 
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i 1^ t Ml tA\-^ «L>.^ idlLj-X^LJ^l ^_^ ^Q_^J_jLiai_a jjjjJJlI^I »i oU iI t u£ 

(j^ »(_, i"i_i l^loL«j Lo ii— i^LLaJI > J -a- I'l" t 3jljb>-j <iij.<t>- dil <ilS Ij^ jj-"i 1 iilj 

.ajliirill iTjLuialjpi 
jl t_i^jJI di! j ^ S-fltLkilj jIJlC:'!^Li ^j^ljjJI 31ir-ill ojui tr-jjla JlSj 
(j_a «j-^ jl JLc'i/l jjl (>_LJlJjjJI jj < Mi'T) ijjji.'i/l c-jj< Mill ijjj SjL^il liUj 
.<LaJJl^ -^^d^ 'J^ ^'^^-'4^' *— ''ri-^yj-^' ((jjj jio j_<ji 

((Ulil^))hiiLrfiLij 
Jl Ml (_y^ aibjL^l liilj) l^j^if!^^ (jj-^ cr-y^^' ^^ j^j^ iS^ d^ 

. J^LjJll J_i^ Jj'^' L)J-^' "'^ ^ OJ>^ ^"''^ Cjj o"m III SjjijJlA ( J i^ll (3j-^ 

.cjLjjiou^l (_ji '-y'^ j"^' "-^j-^ j-*^^j L>"j-5^^-y^ ui^ o' o^~-*^' iJ-*-3 

i_2j^>jj,l j.^u^l i_$jl^\ ^Ljj^LjjJI liili i« LjL^LjjI)) (jl dllj^ JjCbJLI (j-aj 
.cLuijjJil ^J^ 1 1 '^^^ (jlS td-Lui lJlII Jju «L>- (_5JJI 
3_4.ie_u3 5j-jlj (^^ iLbLv i_JjJ <IjLuj£LII ^Ir (_yJI 1.^1 '"11 III i,_)Ioj^l (jl 
(j_« JJL^-l <Ljjl^^IL« 4_lLl>. (Jj_u>Lj_u t"i I II t 4-iJI 1 11" a ^l^^^t 4_t_u_u (_^1 4_4-t-u2_a 

(jl » I il"ij I "1 Ml 2 (_5-Lc 4_4Jjli!l (Jj^ L^l'C I II JJlC (jlSj li_!jJ(JI (_jJI (3j-"ilJI 

, (j^-iLa (j^-iLa (j^-iLa (J^_lL« I , 000 «L»3j (j_a JJlC (j jl ^4^ i5j-« 

(_yIL!l ^-jjIoIjII jJl^ (jLa ((»-3 300) l3jjjj< KIM j", , ,. ^^^ (_yj| 1^1 Tm hIj 
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.CiLijjJ.1 : ISjli 

.CiLiS:!! : Uli: 
.^^IjlJIj JjjLiill : LlJl£^ 

SJ-iLs -.i-aLLj-ol 3Ji>Lj jIjlc:'!^! (jI ^ic. ^\J^'^\ (_y^ l-yl-=- ^j^iiJ ^-^" 

(_ji^ j-uSLII JJjJI I Jui jjj-aj (2>SL4JJ i(2>^L4ja JJlC j-j^I i_^\ till Jl>-I^ i»jL2luj 

L^ioKj (j^j'i^l 3_.U;".t 4jjj^ i^ll ^Lia^l JjjJkJI jjJl-lI (_yKJI jjjJI 4JI 

(_y3 f-jLlJ (ji (3^-X-l iluJu lillj (_jJI LlLu3J La I jlj .(jujl^lj i~»l Uj--t I «(J^J 
jj^l ^jua ^\ Jj-aJ (jr!/^' 3i^>l.l ^ J-jbJ .SjL^JMJI ^I Jj-aiJ J^lj-o 

jjJlc j_j£. jjx. Jt>-3J "^j ... iJSL&j S-LoliLlLs SjuIjJI 3-j3jJ,I ^ ojjx. jjlc 
(_^l r-LLaJ LiJLa ^jL^J^I (_yJI J '^"' Lajj^j . L4I0 j_uSL!l Jl»-jj (Jj i Jl»-Ij 

J-iLlil isLsoVI u^ jjiJLi L^jJI Jjj-3^1 (^SUjj i3-lILJI SjL^^UIj iJo-Ij 

.(j^j-II ^jL^JVj i^^LJkl SJVja 4jL^>LII liJLuij I Jo-lj ,_>^LJ ijja Ujj 

^'^^ * iLo ^^j 4(1 l^j_L^ILtu_L3 L^ILu Jl )) ijy-^ . La^-4^ ^j ' j ' ' 5_^_LX-^ ti ^ ,^ ^j^ ^ 

I^j-AaJI jiLkiJI ^ jW^^ '^^t" ^'^"^ oMjII Jj^ JjVI (j>^' (jr'l (jAh? 

»1 I III I Jj-j j-^j-j (ji 4 1*1 1 iial Jl>-I (jls .« uj^jh) (_yjLj_ii3Lj^l <il olj^i 

jj_o I aM U M I 100 4_Lb (_5JJIj JJljiJI (>j J ■ ^ .^j "-^^P^ 'J^'^'^"'^.' jlji^'!^! 

JI 
((>u^La 10 ^Jj\ I iij IJLjfcj lO^lj (j^jS) 5-«-il mil SjiJI (_yJI Lc^^j^ 10 JJjJI 

t_gjl I 111 ^LlLa iSJl>-Ij LSjjj^ .d_L<fcJ_a j_<fcLiil_o 4_4JjLi!l 3_jJl.l^I 'LtlajJI 
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jJljJI i^jLuij Sjl^Ij « ISLJ1_&3J l_<ij4^))j iS-Lj 75 , 600 , 000 , 000 , 000 

. Isjjj 28 (j^Vl ^1 Lc>aj^ 8 , 400 , 00 

I _ . I II M |_5 JJI (_yjl iii'tJI liJill i_a3-^ 6-" Jj^ >* ' -^^M'' Sf^ tiJlill (j>^' 

(_ylll \jJjIlmU . J^>-J-a Sjl£.l^ liJiiJil i_j I ii_i (ji J ' '"' ■^„') (JlS i"U (_yJI «Lj£ (JjiiAll 

i_il III-*. f_^ (_yXjL<jj| tiJiill I JLA (jl L<S ■ (a + b)n (2>JJt^l '^^'■^ ijJj£lia (_y3 

.(183 a^^ti-i^l j^l) oVUl^VI 

jJaJl) di! ji^ 3^Jl2JI ij\ju^\ 1^ cllSjI. (_yl!lj StjjL^I julL 3JjL«II cJl^ 

^JL^ ^j_a_jj . J|^_L^1 ^j^^_^JM (<'>LjjJU ^ <>>^A" , ,. .. £Lj_u1jJ 3t_LiD^.A (jj.u.aL>j1 J '^-^ 'I 
J_La JljJ.^l Q^_LJl_uiDLjjj1 ^J^"i Mil .^jj>-] ^J^-i>^ .i^^J i_^l ^ J ililj «La*^La 

^ sro^l j^ cjVjUII i>J S-Sj^-U (550 - 475) IjL^Uj! SJiUJI 5j.^l 

(_yj| Sjj^JaJI j> JLjfc j-uiiijj . (i3^l "1^0 l^ujSLII Sjj^Jaj i-Sjju (_yJj'^l 3.>.jjJI 

Jajjul (JjLtuil iJ:>J [3^1 ' 111! Sjj^Is u^J -^j'J'^II 3JL>JI (_y3 ^ ^-^ » 1 1 (j'A-tJ.I 

(jj3 4jJuILo (_5i^ 4"i<i iM*^ f_^\^ L?J-^ <— 3j-«-i "^ LoJLi^ JJ.C (_jJI (Jjj-3^1 (j^ 
(_ylc g| "i 1 11^ (^Lj J^^jjcaJJlC. (j^ I'.Tj't LlJI ^Ha ,__>Ioj.ijJ .,_Jjji.| jIjLcI 
f_^ (j->-j^^^-«J I (j^^ f-^_5 (j^-^^ ■ 60 (_,lr 3 1 • "^tl J _■ ^j 4_cSLIj 1 10 jji 1 37 

I37x + 10 = 60y 

(_^jjcj j<iJ ij-Lkj-caJI (_5i^ j-uSDI -' • "^j . 60 , I 37 (j-> I iiLflJu (^jvLcuJI I JljJ 
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2 * 
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X-130 


1 (J'".) 












Y-297 



, d 1 . ..^11 r-jl^i- i_*jj^^l (_5i^ (_yjk 1,1,3,2-1 
(j-o LLvjJsj I j-ti.'^l (_y^Li!Li oLLijjIs lil i-ixj^»-j oLJ^ji-l jjlc 18 -2 

5 -1 ...^tl (Jj2j JJlC: (_yk: J ■ ^ ^ "' (SjL-a'i/l SJjUIl ^ 3 ir^lVrinU) 10 ^UII 

1 X 18 - 10 = 8 

: jIjlc:'^/! aJJt, -3 

18 X I + I = 19 

19 X I + 18 = 37 

37 X 3 + 19 = 130 

130 X 2 + 37 = 297 

J^ (_yJI Jjj-3^1 i^SUj .y = 297 ;x = 130 j^ SJjIjII J^ o^I jjl 



IS7 



^.^aJI 



•.y J SJijJls. jojS f_j\r Jjj-sajaJJ 137 .~il A^ I .^^ (rj-^ jO S-^LjIsIj 

. 60 S^LlaL. jjllij jJI ...X = 10,70, 130, 190,250 
. 137 a^LbL. jjLuj ....y = 23, 160,297,434,571 

.(J^L>JI (j-« «CIlo J-i^ JJl^ CT^ J '^-» ' l—jjjjjijl \jjt I-L!j1 I ri tj 

19 X + 5 = I2y 

19x + - 12y 



1 ' 
12)19 
12 
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1 * 
7)12 
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1 » 

5)7 
5 

2 (^^) 
2 • 

2)5 
4 X.37 
~ (^^) Y=M 

3 1 • "^ll ?rj',^ '-r*TH>^' (_jlr (_yji 2,1 ,1 ,1-1 
4_La Ll^jJsj I j-Lji.'^l (_y2LiJLi oLbjjb lil "-i^JtJ oLjpi-l JO^ 7 -2 

i2 (_,lr 3 -1 • "^11 J _■ ^j Ijjlc Jlj>o (S-lL^'^/I 3JjL«J,I (j-a ^-^1-^" .,,11) 5 jtjLiJI 
.1 X 7 - 5 = 2 j^Vl t^LJI oj^ o' '^'^ 15? 
jIjuiVI dcLul -3 



S8 



^.^sJL ^a'lQll 6^ljsJI 6jjaJI 

7x2+1 = 15 

1 5 X I +7 ^11 

22 X I + 15 = 37 

37 X I + 22 = 59 

JjJljsJI (_y^ (oLo>ic.) lLLSjj 

.12 a^LUsL. j_.Luj .X = I ,13 ,15 ,47 ,49 
. 19 aiiLbL. jjLuj .Y = 2 ,21 ,40 ,59 ,78 

< < " 62 832 

tfjui (ji i-iljJi l-<4^ 3 , 1416 l-jj^-2j (_gjLijij o'jJt^ I nnn ''-^r!^' ^^ ^^33 

ij\j «bL3l^l jjjjJLlaj^-jI cL<u-^ '^ 'i I (I'^e-a 4_<i_i^ dJjj »_a * L^jJ . 4_j_»jj_^ 4_<i_l2j1 

(ttJjJ L^L^I .lUo^ j_Li3jj .(3 , I428j 3 , 1408 j^ L^l i^l ^^ J ^ 

(_y3 juj^U (jjjjjijiLiJ (Jj Jl>- (J:a-o (J^v (^ JJI i—ijjT-lt 2jJl>- 4jui3^ CjuliLl,! 

(tUfcj »1 «1 I rill (j'jj-^ O' OJt>^ SJlJU (JjjjSjJjJjS (Jj£ JlSlj i<ljSiiJI Cjul I ii-»JI 

, ^ 1 t III 1 i"i I imIj t-djji^tjj 

(665-598)IS^^blja^ 

(jl . LjjLj-S I j 'C 1 "'^ 0^3 i(LlIU- tjl'iiii'CLi) J 'mill ijJs: Lij^^ l-«l>4J J-Ij 
4IL1J1 (_^jjej (jlLill j_y^ <_jLjS) LjjLii Jj-<-u I 'j'-i' " Lolj,^ (_yji Sj^^jiuJ,! dJLc^l 
dJL*^.? (_y^ Jl30 .665 aLc (_iJ|J,l iljili Ijulij (iTjL-Lxbljpl (_y^ Jj ' ^"a 
«L±i:>JI aJJt (j^ SjJLi^JI CjLuiu^>JLl (_y£,LLaJI ^^jJuilj ^>jii<"ill l3^J-«-« Luaj,^ 

Lajjrti^llj 3jJLJI jIjl^>U (jyJjI^I 3-Lai4ill S^UII LIjj^ L«'>4j f J>^ 
jJu^ i-ij i.ollj 3jJLcuJIj 3j;vjII jI Jlc'^I ' 'j ' ^ I S-SjSjJI jlcIj^II dili i_^ 

2Ll«jjj:UI SJjLlaU LaL: M^ dilj^ ^Sh . J JlaJI (^^ 4JUJI ^JjJll (_yJI SjLi^U 

X -4 = 3JjL«_<Jla) LILu LukJo-! (jl^^j (_yi^ ui)-^ U^ o^ "-^j-^b 



S9 



^.^aJI 



.(X = -2 jX = 2 o>t^l >^ 
(_y3 <_jjjlII a\2j ji^ 3_Ltaj^l 3JjL«Jii! i^jjjixs^ jl (j-<Jl». ji^^j "-^'j-^l ol 

ax + by = c 
/ajS (__,U<"j -(jp^-U. lS' qj p (1)' o^j-^ y = 1" ™^' x = p + mb JSLJlII (_yl£. 

.yj X J -ij^ll (j^ 3^jji:j=^ (tcJI ...m3, m2, ml (_gl) m J 3 rih-ie-a 

2 2 

X = I - Py 
(.Pell «(Jjj)) 3JjL«^ LUi. jju Lij£ 3JjL«II ojui jJjI (_, o i h) . Jjaiil 

(I 185- I I I4)tjl&ilai 

. I ISO aLc djUS (_gjjl (cjLuiou^l Sjjkj^) (_jjLajjin LuLAJlIIu 4jL1S (_f3-<-u 

.t_jLu^l (_^ (3Ij.«j>JI) (_yjjkL3>llI - 

.(j_tj>JI) LloLiLajj - 
• "i 

.(3ji5LuJ1 S^I (^) Ubk'jV^^ - 

,^3_i5j c_)ljL>. c_)j1j_uLj t—tH^j ^_;yILAL3^1_Ll L^jj_lj1 c_)L1£j1 J_<ij:tJ .cL<i£lj>J1 ^j-^ 



1^0 



^.^sJL ^a'lQll 6^ljsJI 6jjaJI 

: 4_La 4_L>. Jij-^-i 4J Ltu_a i^_S_u 

.(I44t_!l^l) 

2 1 jt I ^JjLisJI (j^ <ijiLjaJl ' Oj ' -^" jji jjjj i_JLLaJI oLiIJl (_,lr ■ U "a I ^" ^ j'a 
«(_LJL^Ij (_pl iM a (JjJLjtJ <lJ.t^ Cjli ^jjLtiisUj (^SljJa (__)Iojjuj i5Jl mU (_y3 

7c_<jij_j (_j_iLcujl i_!^LjiI <ijl .(JIjQjVI (jx. JLtlljjij idjjjiLLo oLiiajLa i—iLjtjjl 
jIj^I JJLc (j-<i3 ^j-o (_gji-<jiJ Sjij^l (j^ 3x.jjija^ (j-* t3i>^ SjLc. (Ji-I J S-^*^ 

(J^j2^ (Ja. Lxji^Kj 43 jl 16 ^IjjjJI) 

(J II q-^ ^J-* J>JJ-C i(_^J^)_a .(j-<.2j^ (_yJI JJ^^jJI (j-« S^J.*:*^ '"'J 1-^ •"■'! 

jjj^jill jjliii") (j^j>. (_y^ iSjUJI (_y3 (_a^ (_yJI i_4jfc j i4j^ij L-a^Lj (_,KII jjuJI 

Lol X = 50) (_,KI1 jjjJI jji L^a ,5jjaJ;< Ja^ Jl^Ij ^j^ ^ ui^' cr-"^' 

. ( Jj .1 J^ a J-i^ J j"** iX = 5 ijj>.VI (Jj>JI 

X^ - 6X = 1 2X + 35 

X^ - 6X^ + 1 2X - 8 = 27 
(X - 2)^ = 3^ 



1^1 



^.^aJI 



ul^ 




(>J 


X - 


2 


= 3 


X 


= 


5 



aJl^ (j-* JJlJlII (_y^ (_gJLi4JI ^1 j. ..VI (4JJ^ j_y^ "IjjjiJJjJI Ltl^LJaA I ui'n 

^1 j . ..VI I J^jk J J I--* "' sLjjiIjJLJ t_!jJLll »1 <ll<! J «l" I ri a (_^JLiJl2j aLu-AI -i^^J 

'"'Ijl .^'--tl jjlj . ^ !--> . ..jll l£[j^l TcjjLu sLjji "^Ji J-i^J' 7'iJ'-'^ ol •'^-^^iJ'-li 

4_Lvj_ll (_^l LiJ_>_ij LjUil LlJj^j .«Lp-j|jJI p J ^ 1 1 J SjULlj sl^^l ti^t>- (j-a 
x_3jJI *Ljv (2>JI (j-o l-ol-4J Tc-tisljJI (j-o (j-u-jJ) JJlJlJI (_y^ I^Ur (_y^ L^li 
SjUxJajk- (_$t jj_« Jl (JA_luLJ1 jj_* (*' (j.^ '^ 'I JJ-* 3-*^ (J-*^ t Jal t fi rll IJl^ ^1 if^2\ 

(jLs (_j_ij_«JI p 1 < II (ji (.j-'-'H lj-<kj .i-dLufc 1 i "jti^ Ijj^ l"j I rTrSl d-uujjJI 

dj-oLi-j lA^iaJI (_y3 Lai .(_yjLJjjJlj (_yjLoj|jJI /<Jl«JI djjdjjj ojj^ SJljiJ I juio 

i4jjjj(JI (_yJI 3.«^jIlI,I i-jHSLII ji 4jjjj(JI SJiill S^jjLA cjjx.Lji j2Js i?Ll<ijSLII 

. (j^ <i U" a IjjlS ja^Ji (__)23_>lLflJ (jjj-ll liilljl <1j p I n"l (_gjjl (_^jj(JI j_L<uJu 

pl;^^ VI p . ..^11 (j-i^<SLjj_a^l (_y3 ^jl ji.iVI LdJjfci iLjj^.2j 431 J I— ijli ii'^l pLjjLij 
U^ 'LjUIj l^yij iiLuj>lJ 2uJUJ| SjL^a^l Ji»3 tjjj l^iiljlj t_^/(J:JI ^ 

3j^_La.flJI Sjl_iia^>JI "IjJLuiuJI ISjj^l lj_)-^ llh^'-*-" 1_>"^^T^^" OJ^^^^' ^ '^"^ 
i«_iLcuJI (JJ-2JI jj>-ljl (j^ UJlJ (J3-uLlaJ^jJI i_jj>-3 cdJjij .(j^jS^j^'ill Jjj^i! 
J 'I .^ 1 1 JS (j,-Lc IjjJJLjj 3_jJ_l^I 5_^>j^.j>JI <ijjli ja^ lj.fl:>Ji Lajii^ j ■"■■'' 
3_jjjJa Ijj^ V I I ill II Lijjilij^j "ij^jjiJI JJ^JI 4SjjI< iJiJj^Ij Jl^J .<ijvLm 

A I o"i itl (_gi 5-$j Mill oJl^ (^SLj jsJ c-I U^'.I j^jj 3_i^L>JI l^tjjLiiu^ 5jj i^ll 

j) i5_jJLl4ll CjLJLjjJI (J^L^J (_y3 ji Jj-i^JI (jJ^£LflJi.l CjljL>ol ^a^ (_y3 «ljjjj 
jljj,! /<iSljJi <1jj<IjJj ■ I'^ .-I ^ (_yi 'J^-^-*- lS' 'j-'"'^ f'-' . '>uuusjusJx2 A^jjua (_gi 
(j.u.:>JI aLoI liJLiJjl /a_<kjL-o Ji^J il^jlj .4JJJ4JI CjIjlaLsJI (_y3 Sj^'siill 



1^9 



^.vsJL ^a'lQll 6^ljsJI 6jjaJI 

(jLj /n J 1 I ri" II jl i_aljJl^VI Ijjii3jj i4_uj^l L^J I ri"*^! Ji^ (jjJJuJI ojui (ji 
ji (_y^U,l (_y3 4jJ i(jll S^LSiJI (2h« 1 (j 1 U"t (j^-ujJLlI (_,lr (aijtlj «Luioi ijJLufc 

.j^UJI 



I^S 



UU.\"8 



I 



^_^_^*-^j_jj>J 1 ^_^_u3m ^_^ i^jlsj^l 7c_Laj_u J '-^ '"■ *' 
(_pSLII j> Jui CxSjjajl . 5 Jj J^ sLu^jI (_pS (_yJI (jj-r I rill 
(J S Ml "i t t(_pLui tlIs-lm i_^i^ J ■^ !-->" L^lSj tSji^LlLa 
(_,lrj (j-^-LtuJI (j-u^ixj di!i Jju CJJ.4I3 ... CjljLill 

S^l '^L^yi cuLSKJl .a^jVl Ji^l aJJtj^\ 

jsJj .CjL«_<tlj>J,l (j-« (_, "1 i"i p'j-il ilhJi-^ (.3-^ iJ-pJ 
"ijjjJil eJJt Cj^SjjIj i4_uJla '-^'-:' Q>^jJ^' '-i^J^ 

^ \ "r "m ' ^ j^ *C7-'^ <d ( tiLv CjLbi t imnI <4 1 II 0"^ c?-^ 
(—fljSj i(Jjj^L>iJ,l j_y.<ujj jjJljJI pj^-i •— ''tAj 'J'-'^' ct^ 

'U '^ '*-^'j JJ-'^'j i—JSJlS i(J.<iJ«JI CjuI^o^v (^jIoj^^ 
iJlil_aL>Jlj JLjJ.j>JI i_i-^JLJ lJi-lSj 1 L^_La Jjii'n n ij 
A Jiir"] I II 1 1— <iJ^J idjaliji'^ljCjIj.ial 3x.Lu-iiJ (_JjJ>.VI 

jj_a LaLjfc '*3~^ -'-3— ^3-^^ 3~:H^ Cr^ J 3 '^ ^-^J-^_3 

cjj.><li\j i4_Lc. »l i <"ii iiVI (^SU-i V i3_Lo^jJI SLpJI 

Cj L^-^TiaI 1 iJJjLJU Lo lA^l^J OJ-'^ cdJi ?L(j| (_j.3 
JjjJI Llx^^pi-lj iL^I lii iil'^j L^LJLjJ j_yij 4-ul I iitVI 



1^5 



jj-^3— 1' 


I^J_^ 


..^^ 






c^Vl. 


JljLiitj 


5j-c 


Cjfjd 




d)^ 


V, 1 




^t,u 






.'I.lnr 






SsLt^l 


^La Lj 



t5^j!>cL" 



^.^aJI 



.■iJjjJI <_jjij.j>Jlj <ij^jill 
Cjuusj^ (_^\ Cj|jLxii:>JI liJJj (2>^ LJS LibJtA (jl£ CjljLcii^JI aJJt r^ij-^j 

5jL»ia^>JI J-SLJo j_A I LoL^j (jijiiS jllL2j (_yJI (j,-<uJj ^ j"" i<_jLjSL!I I jui (_y3 
i_aVT j_t^ jj t-^" |_5JJI iiiLujI . li-b-LuSLLa . liLuJjj . LjLa . dJUjI i3_*jjLl!l 

Sj 1 1 ^ -kJ I aJJt ij^ (oJ .r-jL>JI (j4^ -'-*-'-»:J O' OJ-^ '^'■^ Cr^ L< <i"n a ij\lxjji\ 
I ,". U ." I JjiSj L^JLo j^\ i-UlS L^jSjj i(j-\_uj|jj'^l SljjJI 3jlxii:v (j-o (j-"-^' 
(j_a (_yJ-C Ij «iS ->■ (Jj i 1-4^1 <j" I'll (_5-3 LaLxj JJljsJI (jj^jLill (j-i>-l isLaJiil 
sVjji (_yjia^ .i_jjjjellllj t-i^lll (_jJI Ijjjuj ^ il Uj .".II (_aljjajVLi I j . ..jM ' 

■/, jal .;:.j 4jjLlII -' j"^l . ..I ' jl».Ij iJj^ (j-o J^l (_y3 i(j-\_LcuJI i_aVT 

La J .^-ai o^ i3^_5^>-«-o '"'Ijl .^---ll eJJt (j-« iJSLI d_ujijjjJI Cji o i nil (jl 

(J.CL3V I LjUI SjLcii^v L^l I Ij^iij La^Iq^ Lii^j aJi2j (jl jjfc 4JjLa (jSju 

(_jj| l.al Ml III iCxJ-b Sjjoji Sjuiajv (JSLa 1 l^j" i"i a L>-jlj.4J L^ (jl (_yJI J IA',11 
i_a^ii>-l ijfC j±^\ (__)iaJLlj . I j"^j . "^"'^^ ^jl .^'--ll CjljLsol (_jJI (j\:>oLiJI j^^*- 
' " ' I J I .^^11 r-jLxJ (j-u 3-Sjjj 4^^ic. iJJLLa c^l^ j2]Js iS^^I si 1 hIj CjUIJI 

.S-fliikii 

^^-LM i^jL^I ^LjlJI (j_a ^^ ^ ^ i 11 (_^_Lc i JLjJL>JI ^ljuI ^q_o^ (j^ (^ 
(j^^-LJJjJ^I (j^.j>- J JJ, I ■ ^ '^ cflt J tt- U (_7^l Cjlj-iluJJLI (j-a ' 1^ ^'^ (JaJjI (jjj_iluj_a 
(J_i_»^L>J,l (_jlr (_yJ-J-ll 'I .^"aVIj jLLII (_y3 (oSljellll Lx-Jk iSjLii^JI (—ij^jill 
a JLijJ 3-J3-2 d-ijJl CjLJI^ojv jI (jljJJ jl ^ ' I ^ ^ i (jJLcji (jSLj joJ . 4_j^ljjJI 
"ijJjjLo CjIjjI liJLuk (jSij joJ .(JjiJiJI diul^o^v L^Jl2j (jl (jSx-i (_yjJI 3-aJiiJI 
Sj^jvjJ,! »1 i 1" I iiu i_*jJljj jl i(4_uJj(Ji,l I— ajj I III! ji iJ:jJjL>J,I (JILo) djalijil ji 
. (dJLj_ui£UI (_yi o^j'^l t^:^^ L^J^ c^j (_^l liU:;^ ^LaJVI (_>ii*j (_yk: 

/Q.j?E_^v (j_a j^\ UJlA IjJj Jk^ ^^ U . ..J 11 lSjj_ai Jj_lA (jl «L(iujfcJjl J-J^ L^-^J 
sLujjjjI (JjUI (j^ (jjJll OjLji I M"^-"j .iJli|j_o 5ji^ (j^Qll i^jjjt Au] (jJaJ 
(jjAllI LxjI i4-uK I II ;«-«^><-i 3^'j-* LiJ^^ JJ12I 3jI Ja (_y3 -' 1 ' ■-' joJ L^i (_y3 



1^6 



LlcJI 



(_yi I L^j^ (__>iuj(JI (3:JjJl ij'^jj *^^-^' '—'j'j^ "^3 i^-ajejIo '^-y-^ cjljiAja^ 

.l_xj|j_LilJI 

(J^^ i_jI<SLII L^ Ijjill i(3_uIjU,I Sjrtjlrj^jjjll) 3_ijI»£Lo SJLl LjIII ^ j I . ^ -^ t 

(_y^j hIjULjvj^Ij jLj^alj <1jJjjJI jjLtjiJIj jajjaJUJIj LdlAll («i^J (a^jejju 
l_y I r I jIJl^'^/I cdJi (_y^ LiJ oLilJll ojijk Cjj ii-»-) •j»Lc "^l-^j-J p j'j^ '--^ 
VL4.C.I Ij-CJbl Jl^J -(p j^l ^Ulj ja^Lvjjj al'C-a-ll IJlj.5cxj 4jjl^jG jLjcjvI 
<;La*^La (_}^1 (j-^ (<S-J-3 -" j~ 'I J ' Lol . jLSiJI j-^JJ iJlJIjLo i2j\jJt^SK-a^ '^J-'^ 
i4-j^ 1°?! J II S^jjiil (J"-^ 3-5^ ?-^ '-^ *'-'^jlj '-1 J* 1"'"^^ 'Lj^vj^l oLvL^til 
Ij^Lsj ' r" '^J .' j ' dh^'J^' (j-uJjjiaiillj (j-ij>oLi!l 4j-»-j 1 na (2>o > y^ »" ^^liS I Vj 
IjjlSj .jtsiaJlj j<sjj.2jJI (_j^ ijj^Jl^ La^ Ajfcjij-i-oLc (jJJJI (j^JJjijj'^l »1 oUII 

.£jLo}JI ijJIi ^ 3_l1,L«JI cjLjjIxJ;.! ^ Jal ,jSi jsla 

(_^K I rij I ri'lJ-aJI t_ijiljJI L^iiJjl (_;rJW-''' l.tl'llll ^JjIlSUI ulj^lj- I rill J-J.*^ (jls 

.ol3K3J(>(_^Lo(> 1541 (i.Li(»Ll J^I(>(I579- 1524) IjuV i^j jSl^jj 

(2>C J ■-' "^ J (ji jiji I IjiJ-J-o ' ^^ . ..i jju \_,^j^ jtjj^l LoJLi^ i_jjiljJI I JUfc ijSj 

J.«IL«jj i4-ul J I iiVI SJiilLj liili I. I'l^j ' I J i*^ "' (_ylll SjLcii^JI (j^ '^^^J^ ^ ij^ 

i—JLiJI (_y^ UJL«I1^I LuSjj . Jju Lftj^ ja^jJUJ (j^ ljJj:>o (j^jJuLa 4jjLjjji2| 
(_;^l VLa-LjIj^j jjLjLS'^ (j^ O'^'-^J ^t!-9^ (j^ 5_iSLl1I 4jJLjUI jlii^l (_yi^ 

.JLcj'i^l ^ jlii^l i\ olr LkjiiJl 

<JiJli=j V .^^Ul ^ *ULlJI *V|jfc Ji^V U^ .j^Vl oi^ JL^ J^^j 



1^7 



^.^aJI 











1^ 



.tliljb£L!l 4j.«Ji3 tils (^SLol LoJ^Jic 3 i I II 170 (Jj^ 5j^j i nllj Sj^j-all ajLii^JI 
. Lj^^ 800 (J-i^l (j-a 'LuuLa £LLfljic.J^>_ui 500 jj-a t— lj-2j La £L<t>-^ (^jSLaij 



1^8 



LlcJI 



_^jSj2jJI |_jjlj-l3 i—Sjju L*!! JS (j^Lxj 1(0^^ L2j (j-« j-jj'^I (<s-cui!l i~(\\ ,~i L^lb («j 

.431 j f-J-ill (j-« Cjjljj L^I LiS 
I20(jjijj£'f j^ 5jij2ill jL^jv^l ^ Sjij^l SjJLjUI 4jLjSLII i_ajjij/<u 

<-iVl A"^l yS\j^^ JljLjla '^!-9' (.3-* )«-SljJ,l ojLjfc ^ U , ,.jtl ISj^i ^^^ L«^j^ 

.4j^ja.>- 5jjl£jij ' _ • ' ^ ' J ^^"j'j'^ 3.xL^lj (j^Laij 

i"i I M J Ij jjLojJI cdJi (j^a *Lt>-i (jjjLJa cjjIS jjj-^iJI (jI (j-« tSrHi-^' ol 
u J 3 _^ '~ Ji^Ji _^J ^3 J3-*J lJ-*^ J"-^^ L«La LvLIAa ^_^jj_uL>j1 (J-lL^cIlJI 

diMill M>jA ^l-iLlI AtMitt 

^^j ,^ : tl t_jLjJLi jJljJlj 3_uLjUI jI jlc.>U jI (_yJLjUI jaLiil ^a^a |_^l (jl 
3_c.l_j,a_o tj-jLlj i_f3J-u l-yjJ (J iijt . LjUI jlSLa'^ 3_uiijtj lJJ_j>i (^j-II SjjjSUI 
(_3jlji3j 4_lL^3I 5Ji I riU i3JL»- (_p (_y3 1 1410 /t"?" I fit (jl 1 mIc .^ ij'^'' J.;, *".' 

jjLa (<u ^j .dllj JjlS 3_Lflj^(_yk: JJlJ La Jl3-jj V Li^ lALkill i^lJJ.^! (_ylll 
1 JLjb Cr^ ^lj-lLi_u1 La ^^ ' ^ ^_^_(j_a Cj V l_<ilL>->U j 1 ^" "»■ ^ ^_Aj 4_jJl LlLx-oj La 

Aj^ aUaJjl I jui (_y^ J^'>^ •(ijlj-'iui-ll (»LlaJjl (_y^ Li^ 10 (j-ujJj) 20 l^iiiL-ul 
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1, 20, ^^^ ^^jjJajt]\ (^LkJJI ^ Lol 1, 10, 100, 1000, 10000 ,_^ i^j-iiJI 

.400, 8000, 160000 

iojjjiJI jaLsjVl (_yJI ^aJbUljilajVl JilL<^,j-=iiJI 4jb^(j^5Jj)jj,,itl <iijj 
.1,1,2,14,3 ^jailll (_yl^ tU^ j_uLjjjj 3jjjj(JI aLsj^Li bpSLa Luj^ I'lir bjLc 

jIjlc:^! x_uaj (jl r'-^i-=«^ LiJLa I , 102 , 14 ,3 .jjjJI jj* La i_ajj«j (j! Ijjjl 



160000 = 160000 i^ 1 



80000 = 8000 oi^ 10 



800 = 400 jL> 

280 = 20 ;^ 14 



AJb 


lii ^lijSli 


• 




• • 


• 


• • • 



3 = 1 Oly. 3 



1,1,2,14,3 .ijuiJLa .Cjlj-iiuJLi (j n j 1j iCjLlj^ .'IhIu i—uI^J^I cjLjj" . na 

.241 ,083 iSjlujj 4J| 1^1 ^j-uj/^\ J1J-4AJI 

SLljjJI Jj-^ 4_<j_LjlJ La J^ (jl Jjk 3_L«i»JI 3_p.LlJI (j^ LdJj pj I rrj La JjlJ 

(jj| (j-a 'lSJ^' *>*) '(^iJg-"Jlj Ldiiillj j<uj.2jJI (J^^v JJJ^ LTSHy'-*^ 5jj< All 

sUicjjLlII di^ j-»- I rTrll i-jLlC, )«_a i uUll SjLua;*- ^j-lmjI^ (jl I'l i"iV (iLdJj jj^ 
.jliiVI (_yk: S^jjjjll jIJlC:'!^Ij f<u>2lll 3-<-olj.i (_yk: I^LisI Jl3 i^j-a-ir^ll 

djSLI ijLu (_y^ j.x-1 ^jjj ' ^"'"'' '(j-«j-" '34I' '^ ^^' (*^^^J 3-I^SLII (jl (j-taj 



ISO 



LlcJI 



3 _; '^ -> ■"■■ 4JI iJSLIj .«l!I (j_«>-!' (j-^ (j'SH'-i^' jj '^" (_y3 JJl^ (J^ (Jji:ajj 
tf JLA j-jjjj «^ t fillj ^^-i:>ijl ij<J ^1 t fi tVlS «L>-1^^ t ' '^"'JLJ ^^ri-*-^ ^CJ-ulj 5j-j_4-4 

(>_^l j^Ij c^^ dil ji^ jjjJI «^2j3 . <dVI »-a ^3^l^pII jjjJI (_y^ CjLflj-aJI 

'^ c3-==-Lj l^J-" J-«-^l jJ^^I (jr^^JJ .^>JI 3-aj Luia^l i^^j^ -Ui?^' 

pLx^j^l i_2jjijj J J ^" • " 1 1 i_aLiJiiIL<jilj (_yi^UI 5?lj_aj 3_L^SliI 3^lj 3^L>. 

,4jJij^| r-J^j-JI LLajljj>- r'ljj>-lj sL^^U . ajj (_p . ^ j ^ U I « 1 1 

J ^" '"■ liJjjelLa ^IJJ (_y^ (_yjk ijjjjJlSJII j^ i'iII jaJj-flHj j ■"■■'- ^j^ilLlI jl Ji^^l 
jJljj La (_yi^ |_^JJljiJI 4Li^ 3-^*^1 tfj^ji ^ J^ f-Jijjj iS^^I dlajso i_flla (_y^ 

i jIjl^'^I (j-« SjjJls. 3_lILj1a LLiilio tJioJI 3JaiJ (_yJI IjiSLc j^T o^^^ ct^I 

,4j^lla j_lc. 3jlor f_jJS 4^^l <iLi:>o aLo'^I (_yJI (j-oj-!l i-djjalu JSLifoJI I Jl^JJ 

jj\j^j-a ju^ (_jjjjj| joJIjlII (3_J^ iSi^^ (»^T-1^ (_3-^ La^HLvjj (jLoj^ "^'j'-* L<»-<kJ 
. M j ^ ' "' dJ^jjiJ ij^j^ 3^j_Li <l^l ijJUji I -1 -j -1 -^ I j"j iJ^^Lkiil (_y3 

^..j^Utl d I I - , I A\~ i^LoijI Q^ (_jJI lJlt>-Ll>-l 5jljl <1 I rill (»ljL>.2l jjLfl I jjj 

i_ijJL»j jl (_jjl jdl 4jj mi"! I (JlS i"il Js>-\ (J3J1JI I J-A Qi^ O' (lA-*-'J '"^Lj-yjJI 

jjT «LuLjijVI lIiUjISJI u^i^ i_ys^j^ VI ojui I". I iijlj .cjjJ,! Lx-ij jl (^^j^^VI 

^ J -»■ ' >» " 1 1 (j_« <— SJl^I (j-Slj (oJj .(jjSjl jlj o"li iilj SLpJl j\j ?"linV L^jjj 

(_, I r (J_i I LjLa_LiaJI 3-<ijS (j-o JajsJI jji 4jJi,Ljl!I 4-p-j 1 nil ajjt fj!s CjjJllj 
^ 1 '^J ^^ , d . -^ I , ^ I jLjial jji (_2JL^I IjLjfc (Jjj I II (_y^ CjjJLI (jLs i(j iiS<ll 
. ulceus A^jouiil Ij^JlS (j-l jl uLa-cia IjjjSLJ jLii>-VI -' j^l^ jt^j (jJl Ji^iiJI 
t4-jjl I II II aIj^^I i2j\Sj-x-i iJli I J LjiajsJ I ^>i^i (_5-3 (j-«j-ll Jj>^ O^"^ 
LJljJJ 3-JJiJ_o CjL^j.j>JI aJ-it (_y3 (_>I=j'^l J j l-^"j J ^ ^ 1 1 J jj ,1 I'lll cU^Li-j 
(jl .tiliJLjJIj CjjJi,l_iJ S-jJiJ^I SLpJI SjJJJ dja-ualj 4^^Lc IJl^j . Lxiiaj-Lo 
it_(^L«l!l (_yk: JljJij>JI/<sJL«JI (j-a4-a! J$^_yj| i-.lSl'tl jKa'li/l ^icLj-ajsJ,! oJUk 
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t»l t fill ^_^ lS^jj?tIi_a ;^<i<i r"it1 4j1 *L^1 4-dj)j t II a ^ /; . ..^ *1 1^14.>.J t^j no i"ill 
(j^jjUm i_JjJ Qi^' SLJiij CxjlSj ijojij'-^-^J 4j^ mijII uLitxiiJI i-J^i^ ojlJLc, 
SjLcj j_«_2Jlj (J II i"i II d-iSlj^ J I'llj 1 1 j I ' " Sjj^J (1>^ f*-' oLs I'L^Ji-jii-o 
t-Lj^I 3jjj>o L^I I j'"* I^L^ (_ylll Sj_ifcjJI I j" " I ^" (_y3 (_yjLj (Jj^l i_x5lj^ 
^ I 1^ i I 4_u<La <:L^L>- (jJLLik t<^j£L!l <ljl4->JI <:Lj^lj^ aLl211j . IjL^ »1 i iillj 
(_y^ olj.c'i/l oJLjij i3_ali>J,l jIJlC^U 3iil"i-^ 'j>"J ' . ' * ^-^"'J Ij^j i|^JJ^ 

jjjjL_u2 «LLL«_a 5^ »_uDj_a (_p (JIl4-1 J i J Jc::e_« * ^J^ ijr^ i4_ljjuul -n 1-^ i 1 1 j^] 

(_jjjj VI (j^lxJJ i^^i-^^'j aI Jiitlij/VLi (j I »" J (jLJii ^43 ijjuLlm^I Laij ij»LkilII 









.i_jj^l ^-pj-* lS' J-* (jjjLlIVI j-lij 3-c.jL3 


20 Jl 1 j^ iJbiii i\js-H\ 


y)\ 


iOjl ^'i'l 


■ 


1 ^ 


• • 


2 ir 


• • • 


3 o^jt 


.... 


4 oir 




5 y. 


• 


6 iltjt 


•• 


7 ii>J 


... 


8 ilL^ljf 


• ■ ■ • 


9 0^^ 




10 OjaV 


• 


11 il^y 


•• 


12 irv 


... 


13 jy»-y^^ji 


.... 


14 Jr'H d\£' 




15 j^^-y yi 




16 OyM lliji 




17 O^H !iyj 




18 Oy.-il iSL-riji 




19 o^M jy^ 




20 J15- ^^ 
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(_^l j_iLi-aJI J '^j (ji ijj^j i3 ii II 400 ^:a-Li 3ji iijj i(jtl jl Jl^'^I /ttjiijj (Jj^ 

(_yJI (_y2ij V |_5JJI ij.ia-^1 i-al i~„~'\\ (jK) .(jyjJl-s- JS^-^ jl J-ai^ '^->:' L>"b 

ijjjJl>- (_ylll (jLjuVI T^jju f_y^ 3^L^I III iilsJkl (j-a 1 J I liS iVu (»3jJI "ijjLJul 

(jLS ij^VI I j ' ^ « ' (j-a ^^i^i d-j-ujii^ 'J'-^ "-^^ ' -i' Ji^'^' C'^'.' '-^^'^J 
5jl2j<JI) Luali. IjjJ LS-5p ii-iJIJ jl f>iJ' 'J-* 6-" (dj-fl^)) i2ul5 L^^ liili 
'J ' ^ ^ " pLLi2jl (_jJI j_ulijj "^ li I" -^e-a cLflJaj ."il'v^l Uitl ^^^ 4j^L>- S^^^-C (_yji 
JjL3. JL3 (JjjLoj^I jjk 20 JJjlII (jj^ (jl >liU£ . (AUaiil ^^JS>~^\ jj-oLuiJI ^ 
jj-Jj-jJl Jt-JL-A-o'^ f-jyiJ^JiS ^^y-il^j2\ d I (f^t jj-« /c^jJl (_yl^ t Lx-oL>. 1 JJl^ 4_La 
(J^ (_y^ xjL^^I JJlC J-<kJ 'J^^ Li^Li. IjJLc SjjtAi. JJlaJI (jl^J .(j-^^Jiillj 
. «(_5-<i (JS » ' ' ^J i_gJLll "i^VI J-i^ 'J^ 1— iLLA 4.2ii- JliJj •i_r?"J iJ^ Ct^ J' "^ 

4_^J tin.]^ 13 jj-« (JA-JJULI,! J_t^ »1 I illlj ^LaJI Q^SJUJ ijjJjjL^l ^ tj^"tl 

S-aJ.^ (_yi CjIj ; III W JJl^ (_yi^ JJlJ |_5 jJI i52 JJlaJI jj* j^i-T (Jj/Jl^o JJlC: 
l_ajL_Lcj , L_ljJlJ Qj-_^1 La Jl^^ ^_^1 <d i i iil (Cjlj i i nil ^j-* 5jjLj:e_« 4^j_<iJ?E_a) 

3^VI tjLa i3_jJLlII S-oJ-^I (_^I 3 ; i n 52 3_o}.^ ^ JLaliVI c^j (>-=J 

ijJLufcJ '(j^^ O^l^iJ^ *'t^*"J 1_>^j'^' *^tP^ Cj^^*^' jIj o"ii iiVI (_y3 Ljla i^^jSJu 

JJ.C (j'-^J •Jt!^' ^^ ■^'■^ Lp-*f ''-'^ ,jjJl2^ jJlc jjkj i400 jji jji-T jJlc 
<dl L«_La J£J .^«^ 1600 >LjJ *U_cuJI ^ LUI Si^ Ul^ ^1 ^^^\ 

'^" 1 1^'' J^lSj xJuj^ LoJiJi^ (J no Mill <lIV 'jW^ 'L^^l oJ-i* x-iiaitjj i^^jJLi-a 
4_lIjJJ| £j|J)J I iiIu I 1^1 Jl>.I ^~' ^" i(j"\Il2jj-Laj ^j-^j-^l Jj>^ ulXI t i* mi jJj?ej_u 

jl iLjUI tjLuJ^ J^LjII J4^ ol -o^J^' "f^e" ^L-ua.)) SjIjlJI ^ [j\£ 

dJIj JJjLsJI J^jll (j^J Ijl-^ 'J JLiI i<ijLp. Jl^la i'jJ^ -^-'^'^ 'f^-ir!^' '-^■^ j-*J 
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(JSLlj .<tK tfj or (_y^ljJI I jui j_uG C^:>o (JiiLaJI (_yijJJ • '^^ jJj lS'-^' (^Jt!^' 

j-usU. «Gl tiJjJiJ (jl JjJjII (_yijL3 Vlj ijjiJI «U JlJ^ -ill 3jLc:j Cjj>o jJjj 

(_pLiIi_i Sj-jJii- (»LjI ^liLo 4_L<j/ (_p (j-* *jTi^'^' 4 I riQ-^l iiuaLa . ^ '_^.^--ll 
OJJ ""^■■' 'l-'^SLII (jl^J . '^ K I rr a (Ji-I J Jj^ J5(_yijJJ L^a^ J-*^ '■^•^'^ ^ -O^^ 
j1_2_Lj (jl <:l_<iSj>JI ijfja (jLs I jdj I '-i-*3:i ^^-» •"■ (JSJ oLuL^J (jjjJLill jOJJ-SHll 

l^^-p-lj n_gjjjjjl /<uj.2l!l (_y3 OJJX.J ij^^jJI tiJJii j-oj 4jlj i,jj/Jl2JiI ^j-SlII (_y^ 
7c_jjLlII - 1 ^-^ ' ' J-Jj'^l CjLo^mi j>JLA (jjLS) •j»_>J-II '^^ J-2j i^JJI j^ Mill <lll 
(j-o (j:j^ Mull I JlCjJI ajj 4JI » (_5-i-«J 1990 (jj/jLo 20 (J iH o''»iil MIlo :iJ:jjJlj>J1 

.« 1990 ^Ic .(j^jLo 
j.j>.! jij-j-ll 1 Jlj* (jL^ ol (_yJLjUl ^U Mill f<u>2j (_yi Jj'^1 jjjJl JJt^ 
Ij-oj 20 ^ Ijl^Ij i«lIV1 (<s_<-o1 (_yJl-iLll jjL»Jl jJljsl-jj il3j I (>j jlji^'i/1 
jL>.l^ t-i^Ltill (_yl£. LLijjj^ J Mir ^j^lill (»Ij'^1 (j-a Ajj J5 (jl^ Uj iaLj^ 
jjulJLi (20 X 13) I-05J 260 juju>o (j-SLaII (j-o oL^ J^la ij^Lj'^I j>«j o-* 

4 i I II 11 (_y^ «Ijl3j^ iJ'^->- (j-« -i'J^^t^ O^ f^-ir!^' f^J o' (J-"-*:? 1 J^J 'j-"J-"j 

.AjLaJl JjJljsJI (_y^ Lo^ ((jrtSLlj^jl) 4.<jJLiil 

Ld^J SJjjJl (jjljjii f1 J '■-' '" I d.2j^J 3ljl Ijbfc ((djjijLiil 4 i I n 1 1 » jOJJ^ (jlS 

/<^jJl jjMij liLo(_yJI (j^l (_yl3. i_ajjij/<sJj .SJ^SLII L^Jtk:! Lo^S^Vl oLcjJ 
(ji cjjLa_j f.f_j Ml (_gl (j^J (*\>-" ''-'^ 0^ ^^'=i>-'^ 4^^^.c. JL».jj V il i260 

, fiLtX-lJ-flHJ 1 CjIjJJlII ^jjJULil^l J ' . ^ t, I t^l I nil 

L4S /ftj^-SHJl ' ^ '^ I «Lj1 '^ i^^tl ^j_a U^)^ 2(1 (j-uJ-I (J-*jJl2J,1 /c-ij-^HJl (2>^^ 
d-ii^ j 1 1-^ J La 3-<kJ n_g^jjjJl jaJj-flUJl ^4^ (_jJQJ1 I ^.^itl Lai iJi-Sj (jl (3S.<J-! 
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^J_LkIL} " ^ ^ ' U <^ f t rill )) ^c-j-u1 t ijJul »i olr djir 3 ^^ ^*'* )u&» /c-j-uI 4-l^SJ1 

jJl^JJ 5Jl>.Ij SjJJ (J rl I'lll J^^ ,_>I=j3l JJJdJ j»j^' lj-"j-" (jr^ ^J Mr O I'lll 

^Lv Lui (j^j Ja2i Lojj 360 LjUI L^ti^ (>i^ (jr^ ' ^3i 365 , 2422 _i [j^\ 
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^ ■^ ^ ■ 


II a;,„tl , •' 


3 ,^ 


A.]£ 



f_jls I Ij jj Ml 18 3 i I nil (_y^ jjji'ii^l jJlc (ji (_yj-«j I J-Aj . Jo^ Lajj 20 i(_yJljU,l 

(j-o « Ij—Li-i)) Ij j •"■ JULJ ^ J ^ _■ " 1 1 4 I iio--»JI (»U2| iJJjlSj I '-^J:^ 20 L4I0 (_p 

ji) A^ «_lj (_j_2^ ''-^J J U -^tlj ^j ,1 T '( ILl Lij_J^ (j^ j-i-*-^ f^y' 'I ' "0'^ 

i_^jjJLj^JLl I -1 'J ^"11 (J;*- .(a^jJI (j-« 1—221 Sjjiu^ (j^ Ujji-2422 ^j| Js ."it 

4 i I nil ii^ul f_j I iij La Q^SHJ il^UIal AUI 3Jl^ ^Jl%^ t Jl^JL^ i_j^1u/L| 3J| mil 

1 1 JL>- J-i«-a r- jjjsj ^1 1^1 Til III • a I , >i" 2 ji aJJt i—SLiiaj (jl i-jjajj id-cu^uSJl 
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i(ljLji«3 J^ V) sUk: Cj>LjJjiJ diiji^ 'j>=-b l4jL<io >U. LjUI aJlJeIjjIj 



j_ifc 1_«^ Sj_a (J^ j_^ 3.^ i^L^j-xSli JjiJiJ ((jjjJLaJil) lyi^jjH a J <i"i"°i 1 1 Jl>.Ij 
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i3_j^ljjJI SjjjJIj 4.x^Jl2Ji,I CjjI^jjJI TcjjIj ^j^s>- CjIjI^ W-^' ^ ' j^ jiicjl 

tfjL^>.j L-a^J 260 _II t_ii I ri ->■ Ij-o jLjjr" I ri_i jisJ L<iS u>j.>-j i-«jj 365 Jl i— il . n-*- 

A^jJI (_yJI J-uilHj JJ-OjG CjjIS »1 I il^lj aL^J^I Ojui (jl (Jj iCjjIjjsJI TCJjQ! 

' • '^ 'II (ji^ SjjL>JLI TcjjIjUll (jLs IjLA ^<-«j .(_>^L>JI j^ I'ltl (_5Jjj (_>^L>JI 

liil j (jl^j 1 1 '\'? 3; I nil ^j Jjjj idiUI Oj^ Jlo iSJjjJI CjjIjjJ SjjI^JlIII 
(j-o ^—i-^ Ai-kaJJI ' J ^ « "' I— il J I III jL>-i (jl .ojLsoV (((Jjjls JLcd (_yJI r-Qjcj 
(j-C (j\.jus\j 5jjJa_<ji3l j>jLji (_y^ 4_^VI (j-SLj (oJ .d-oLjUil |jL>JI ^jj'--' ' "I 
5j_o J^ (_y^ IjjK (Jj iSj^ Ml J II CjUjI£LII (Jii- (_7^ (_yjj'^l fJj'^l (a^VjLa^ 
jIjju 5j_a (J^ (_y3 (jj-a Jj-" i ii_i Ijjl^j i '^^'^ ij-* Uj'-4dL9 '■^-'^ P 'j-i^' 03J^^ 
' ^ ■> 4 I II aL>JI A^jJjLa^ (_yi Lolj . ^jij^l^ (j-LLaJu Mi^ U^>^?-* 4.atlJE-o 

.^lXIj SjjJI (j-L^tls (j_a «LLptC Ijlo*" ( III 
.4_ljLj jcJuiJI -' l-^ -- ' (ji 4^5^ (jSLxjj iSjjjjtlll j^is (_5-3 (JljjLa LuSjj 
V! Jjil) j-i^UIl Ajj)S~ilLi 201 I a[^ j-yi-ujj^ 24 ^ fOjJajJI jl>ail jiitljjjj 

.(lo^'i/ jjs'i/l I jijfc il^jLaJI ^jj 

(JJ I JlJvIj (»JjJI (_y3 I JljJ 2 /<UJ.2jJI (jl (jljtil CjjLjjJll tcjjQJI I Jui (_5-t*J 

S.<ai^UJI 4^^l 3JjL=^ 7^^ >*J 7, 0, 0, 0, JSLiJI ^^ t_^ jujli (_y^ 

. (j^ijJil (Jji 3 I 33 LUjj^j (_y^ I JLA (3^ljjj) (ji=til 
f_y-i^j-u±jiJ\ ALkiill (jl jji j<uj.2jJI x-a (J^billl Ji-l2j(3 (_y^ (_jjujl i ij i nil 
(j-C ^Lj_La (jjjjLill I— il in ''Jl (—i-LUJej) . ^Lii^ (jjjji2j,l (OJj-SIlII tljjIjj j.;U>J 

ilj^ij (jj I II Lo (j-ij^ mhII ^I t^itl ^^^ i^L^j^l J J I'llj .((_g^jjjJI <— il I ii'>JI 

. JJjlII f_^ t^^J-I' f-'^J-*^ Sj^l tfj-ifc JJ-;eIuj . (jjj mhII ^ a I" -^ 1 1 (_jjil| ^1 
dJlJ (_y^ (^.^rfJ' Lr^^ I Jl>-Ij i^jj «_LkiJLi (_yi jsjj-SjJI (_y3 d-ujiLjijI 5jL»-^l (jl 
(JAJj .(((JLLjjI)) ji iimII JJ'c-i L(Sj.j>o lil <ijjLlJI <1jJjJ,I (_yCjiJj i«(j£)) LjUll 
(_gj^l Jiilj . 18 (Jj (((jS» 20 1(JjjJlSJ,I jojj-SIlII (_>l3lj^'i( ii_ijjijej V (JL(Jj3| 
i_*j|j_ll La I I LojJ 360 (j_o (jjS^ Lt^'J ^ -1 j _■ 1 1 4 i I nil (_yIajLjJ j_ujllll I Jui 
I Jlj* i_j I rj i|_^jL«JI (_jjjj Mull AUaJjl (_y^ Li^ t^jLbj MnlLi jbjia (Jj^i-'i/l 
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(^jjLtJI 3.1^1 aJJt) JLbjl I = IJ^ 20 

(j»3j 400 (j^j Lojj 360) (j^j I = VLbjl 18 

((»jj 7 , 200) lij\^ I = L.JJ 20 

(j»3j 144,000) OjSL. I = Lijjl^ 20 

(^jj 2 , 880 , 000) oj^TfJ I = ^>^L. 20 

. liiii ^ Lu>3 jl S_L<j o^e'-* 367 , 000 . 000 ^^l jCUj (jl 
aIjj-" iiiLi) 1492 aLc j-i^j^I 13 (_y^ JljjljsJI (<JL«JI ,_yu^-d^ J-»^J 



?tjjU OOi-l k^jjijyjl ^J^' 



bill TO ,b- 



7,00,00,00,00 (aba.)jlii .5UJij^3133 

4,14,12,06,04 i<v.^i ^^ J-jT Jj^j j5LLjii^i492 

<i"4625 
!-■_« 1,689,244,25 = 



14jUj:5-b 11 - 11,14,12,6,4 
w^ur 4 J '^bij 16j by 12 J byir 



; y^ jblil :^_jLJl of ^y t ^^' 12 ^^ b«jj 268 ^_j 

14j,^^4 11,14,12,6,4 



i(_jJajji^l jj.^«tl ujjjlj yLi' (Itv ' "-* "'-^ CT^l '-*'-* Hj'j^ "'^^ uJLa ijjusixXl 

ljOJJ.2111 JL>-J LJiS .d-L^SDI (_yl^ 'j'^^ (j-L«.4JJ>Jll (jJJ-* (jS CjuI I ri'>JI CjjI£ 

(J riS <j) ,«LuVLflIt>-Vlj Sj^LljSJI Cjjl^jtil <iii3JLll TcJjIjjJI x_UajJ i LjiLjiI 
Iju^ ^_^ ^_yjr j t fill ^ t ri fS |1 p *j ^" 1 1 /ciia-ullj 7z-LMjS\ «jt_i-uLlJl ^^^j_^l)) JLu (J-*i^ 

(jLs iiiJI JLJl cjVT Jij-»-j j^'J^^ I.J III tj . ((j-b-j-JLjU.! djljjiij J <ir i(j^.i ' "^^ 
(jLcij ibiilji I II n 5jij.j>J,l (j-bJiJLi SjLjtl Mill (jjjLjiI i_^i^ ^iji^ (j-bij^>,i!l 

i^jjjjjl Sj^Iajji'^l j_uL«j «_o 4^1 1 111*^1 jl Ji^'^l (3^ljJ (_yJI 4jvL>JI ij\2jjJii\ 
V JlJlj uij^ dt-iciis I (jjjLaJI f_^ CjujjjiJ sIj,^u I i jl'il • •■" jjLSj^^l (J^>-J 
I"' ^ '^ * La 4_<i_jL^ ^^ ^ ■" «L*i_ui1d (3J>^ bllL-ujLm i>Ju^ j2>^ ^^-^ * 1-4-'-* (^^t-i-a 
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^^\^ 44a^\ <»riAft^ *>^^\ ^ 

I 

(joJjjij sLii^ "till (_,li^) J-ii-x-a (_yJ-iJI jJj La Jj^ 
»lj.jSLa-3 ^^ MJ^' O^ oX-dl JL»J 570j»ljiJI ^ 
(_gj" I ri a (_yl^ IjjlSj i<ixaLji "iil Qj <i K~n iSLcj IjJJ 

i(^jL>-l CjL^ji^j^j-* ^M^^' d^ *^'-'^?^' L^'-'^' 3JL_uj .5 I io j-^j jljJL_i CjJL^)) 

tj^ < rf-i^^ tcLuj^l a 4-i^j Mill' 

5 ^j 1 :;tl .-iljl ,:^ ^11 j ^ ..^ /j-.alU j la ,^l.~,tl .j jLh-II J-ajJ ...I i ,; ; j; 

S^jjJ,! *Lp.l J-A "IJ fti(j I iiiiti Ij-ajJI i_gJJI (a^SJui ...i_ij_iJI ^1 ^jj Mill ij-o 
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4jjJjj (_y3 "ijalitlo Lpo CxjlS Ujijji (jLs ijoj-al^jiJI ^^« ' (2>c jJiill ^ ^ « ' j 
(<lSL>JI (JJa Cjj>o 4_uj< I 200 C^jvjj (_^l LiJJJi (j'-:' JJ ' ^" ' o' O^^-^-'J ''^JJ-^ 
i iiijiSil (JL>-J SjLlSjj .ijJI jjl SjLuajsJI (2^ JiJijJI (_p aj-jjt^ lIuIS i(_yjLoj^l 

(_yIL>. Lij^_aj >L^I I ri II (jj-^' ij-" \(-dJ iA'iiii 700 i_JJla (_,lr dJLs I jiSL&j 
Cj^j^JUjLu^jlII (—UjIj (jjillj 4_ujj(JI SjLajlII cliilG ijjjd^ (Jjla L>JI tJj-2JI 
(^ 3j-a-j I riU joja^l (_JjJ L^^LAo (_,lr ' ^ ^"a (j-ujj i4jjLUajJI tijl o i nil jsjufc 
lj_iLS <_!jj(JI q\ )«— oJ .<i-uLoj|jJlj d-uUjjJI L^juLLo u^'^ ''^■. J iJ:' 'WjDj' 

La-al I ri" a (jLS /«! 1 I ri II (^^ j<S_^LlJV <— ij I I III (jLS 1<_J^J>JI (^y^ ''J^ *l Juioi 

lLsI Miill <J1iJl2jI 4.«.^ jj-csU^ i4_i-3L>- a^LlIIj njjjjill (_jJI I^Uiai JlSj 
La g< I II II ^JLA ^jlj IJl_A t^jLajijjl k ■ < ^ *" Cy^3 O'A^Tr^ ^^ ' '^ L>* ^jS All 

. I jui Li-ojj (jyJI 3j.«i«JI 3jjIjjJI (_y^ 5JjLa LajliiT cAiJi 

J_i^lj^J 3^Lc tij 1 "in a sUljjiI^I -1 j"S I ^ a |2>a (jl£La JS ^^ (_!jjj| j»L^l 
(^^jsJLj j_p3j^lj CjI^ I II II (_3_L>-)) ^jl^j_^l «LiLj q^jJmjXuj^ a^ I'r ill ^^l^j_aj 
jj^ (J^ JjT- Mi"i (_y3 <_jjj(JI Q^jjJjlII J-^J (3 (JjaJjl) «(j^^_j_<lij Iji^ (jr''-*-' 

ljJLfl_l Jl^J . J«_ij/jI j"-^' CT^! Oi?^^ LT^J i4j^ mijII <1jJI (JjJj^J S^jJlil (j^ 

jj_a jjL4_ct 4 "^^^JLI J iiLuLj-xIou^lj 4_uujlII r^^ '■ o^ i ^ i ii i I <! <i V (^ ^lxIj-j 
^^iiil I Ij^ «iTii III Lo n_Jjj>-I diULlj "ijjljjjjlj «LlLu^Ij "ijjjijLillj <ijjuj_<jj| 
^J^ 3jjjallllj «Lj<jL<Ji,l jLii-a i/tt^iiS Sj I I ^ -»- (_gl (_y3 (2>i>*-' (J'^-'^W l5' (j-* 
(jl^ l_g JJI Jaj^l (JjiclII ja^Ls JiS Ui^ ^J • S-uiLlII 3.Sji>JI (2>c tijjajJI 

(_, 1 < II i-alj Ml" MiVLij S-jJj <i Ml llj liilj (2>^ Ij-u3_^ -' j i*^ I njLJ^jJI i_jjJ 

.(^JjUjvJ^I) 
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i<lj^L>- a'^\-lm^\ (_yJI 4_ujJ(JI LjjjJaj tJJ-Lj (j->j-»-j I riU *Vjjk (_iaj^ (JO*-*) 

(jLa iJ\Ul.J-x1ju^\ Jl^ JlIoJ . (3^Lc. (_yJJJLll (jliJIj 4jJjJ(JI ^ J I . ^ ^ 1 1 (_yJlj 

(JjisLlIIuj x_«iaJu IjjlSJlJI (jJJJI i(cjl^LJI -' j ' i ' "-- (j-aj) (j^ j-a-j i nil (»l^->- 
-' j • ..^'1 ' 'jl-y o' S-*^?:? "^^ 'tLH'-'' ll>^ '-3^^ i(_j-ujJI jji'ii Till (_f^Jijj (_gjLaIl!l 

(jiijJLjJI jj .^" tl Ijtji ' ^ J U I" ^^^ i±tje-Lllj joiaJu (_yjjj(JI jiLalLikVI JtjaJj 
x^jjIIIj 4j^£wuu«JI SjjsLill 3 ' ^ ; a c^^ A^jljJI Lijljjl ^ I JjLoj jjK |_^JlII 

• sljjj, Jo. (_yk: ^^lUaVI i»UiiIlj (_yJJjJI 

(750 - 680) (j^jjl^l 

LLIjj . sLujjiJI CjIj r^ujJl f_^ j2'\ ijji jjSI Jju Lijj (^ jJI (_yjLLii5U^I I J^jk 

i jIJlJLi (_y^ 4_<i£L>JI Cjjj (_y3 (_yAJjl^iJI Jor i(LijLj (_yILi-i£j I rill jL>oVI 
<i.i_iJL>JI (j-jl) (jj_aUI 4.fljL>JI j>L<iuj| jojLilIlj sLlaLlII Cj^jitjil j^j-^ 3-^3 

.(31Jj 31lI (_flJl t^LjSLi aikil Oj^jJI d3j^ 

J JJ ' LJ-'l '—'■^1 '"'^ ^-i>-*>^ CjLsLiial (_j_ojjlj^>JI (JL«.cl Cj-aJLa 

aLaj^l aI jiitiijjl (_yJI iTjjLa ^J-o^ iTjjJjj 'tjjJJI (j^Jl ^j^' jI ji^'i/l JU-jI 

.a^LlII f_y^ 4j I in'ij CjIjjI jiuki cdJi jl j"ir u .J A. ^11 j-oj )t_a 4 < i iTill «Lujj(JI 

(_^l (Algebra j_L»J I) /<ujVI \jjt (_ylai.l (jl j_ij>JI ^^i «LiLj^jjL<i ,j^ o^J 
3jJj^I <ijLjl jj (j^ jjtjl aLo'^/I (_yJI ^jjIsjII j-^Sj idjLu^Ljpl ,j-o fj-^' ' j^ 

i_aj_A (jL^ . t_gj^> K 1 11^ I J-jlj-II OJ-^' ^Lc .^..UM'ajj \ «_o CtiiLaJl (_yl!l 
iSjLdJLX 4-lL^^ jJ_jLjji_a (Jjk- (j-« (j-^ joU 11 (j-oLx-i j-A I JLA «LjL1S ^j-* C7-*jj'3^^^ 

(^yjJI) 4_J_O^L<J<VI <ljLJJ_liuil LSij ^_;^-»" • '■" (_5i^ '— 'j"^' fijj^ l—il I i|->- ^ilLo 

si— Lilj Mjji-lj <tjLLij ojVjij <ti>-j_^ «O^LoLi • aj ,^",11 ^^^ (_yj^jj,l (JliJLi3 
. (cjjjJkl (j^ SjIj^I 'I->-jJ I _m ii-»- 'iJjJ>-o I _M II t (3^J Cjl^i-'ii Ij S^i-^l CjLbj 
1 1 ~ j " tjLS 4_j| dJJi i3_j_jjjjJI (jjiJjfaJI ojui jjLso (_j^jjl^:>JI (jl Jijj 
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' - ■ J ^ ' SJLjjJI (3^j iSJL^jJI 0J14J (jyjjjJI Jj^VI jLia .3_jj.A«JI jljLc:'i?l 
ijJjjV 4j- 1 ri'i i.'irt Mi'i^l 1857 aLc (_ySj • I j" -1 -^j" J^li- (j-o SLpJl JljS (_,lr 

3 <iK ill jjcjjjjI (_yJI iTjjI L^Jt Li^ iCijLjj^Lj^I 3jj,IjjJ IjljJl>- Ujj (_yla^t 
(j-a fj-JI liiljd SjIjlJI (_y^ iT^jiejjjl (_ylll algorism (3_Lajjl^i>JI) Sjjjjv 

C- ' '^11 liilj j^jjI^JJI ^LC .«(-j1 M|->J1 (Si^)) _1 ;J^\ I-2JJIJ I^JJI 3^JJ<II 

LS-iliAlljjI O-i-CJ (_yjJlj) jljLcVI 4_jj_laj (j-\_j (jj_uLj^jJI ^ « '. U . -- 1 (_g jJI 
c_il iri'>Jl Ijoni .(logistica l's_i~iiri_i-»-^ i-^JTi^-S (jpJ'j) 3-<-ujl-4llj (arithmetica 
jl alogrism «aJ_jjjjLI1» (_yjjj(JI (jj '^" ^1 J-^-c J^'L^ 3 j -a-_i .rrll Ljjjj' (_y3 
(j-o (jj^^-LjS il>^J 'Lj-^jj',^^' auj/V j^I I— aj^.j>o (_gl ji augrism ((AJ_j^>x.i)) 

3 <i I *( 1 J ^-^ ' II IJlj* f_^ 5j_<fcLJaJI (jLclj-SJI I". "I J Ij (j^jlj^l) (j^JljiU 
.(_j^jjl^iJI (-jLjS (_y^ I jl^ -^^?^ Ct^' CjLlL4J<JI jsJUi i(_jjiaJ^jJI jJoJI jLajlj 

(jl^ (_yV)jl^iJI I-jLjS (_y^ J ^,^tlj 3< I rrill 3jJjJ(JI aL^j'^/I aIJlJ-"|i III (jl 

JLjJl^I I— ll I ii-kJI x-a UjJI (_y3 (jj^ 3j^ij Cjj «i"ii 11 1 4_l>-^jjJljI 3£jj(J, 1 jj hi 

j-J-jJljJI j_u3jL«_a Latj , jIJlc'^I 3*_ut>- (J-U-^HJ ' '-^ ^*^ J3-*J ^J '"'^ aI JLa-" i iil 
JUjLlijIj jljuil (»ljieljj/l IjjLk:! (jJJJI (>-ujL>J,Ij jUtlll 3_ijlr! I^l£la 
JSLii (_yk: irjLxojU. >Lt3 CjJlC:! JLSj .3_uLsjjJIj 3_ulJjjJI 3jJL3tj'i/l (»l3j'!^l 
. jIJlc'^Li J-<jJ(i! 3jJJlJ(J,I ' J ^ " 1 1 3j(ia^ /ajsjaj Sj-iJL-o (__>^lj^l 
»1 it'll iiVI sljLAjjSLxj LLijjjiJ<_jLtu:>JI 4_u^jl!I CjLloJjI^JJIj al^jjl (JLiita. 
J'^; • "J iL^lj jIJlC.'^/Lj Sjjil-La (JjiiJIj ijIJiJlI,I (Jila SJlC.LijiJ,I Cjljj'i/I (2>C 
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(Jj^ La joJLjlJI (_yi SjJU I<1 I II I J'JT^ JJj-A ijjjl^j) jjjsJIj (olillj ^J-^'W 
j>JLji (j_* iJli^t < j" I II Ij i4_L^_cuJI Cjul I ii'>Jl i«_o J I iM t AjM^I (j-« i(tiljJjL:>JI 
Jj_3c_a Ci mmI (_^ (.T-'J' diul I ii-kJI (_gl lSjii<lil !«_LoL>J,l I— ll I ii-»- Cjul I il'>Jl 

>Li<ta '5_..j.UII jIjlc:'!^! iiljij (_^ 3ij^Lll,l SjLajiilj 5jJL»lI,l CjIs^LlII (_yJI 

10=4 + 3 +2 + I 05^ 3_1j23. /a^I v^>aj JlSj ij^JjI^I Sj ^ntl jla^.^1 (>-i 

i»_uLjiVlj f'u'al (j-a 4IIla J.J^ I JJl^ ^j<"iinl (_gjdl (J.«JliI SjLo (hIjLj^UjJI » 

3^VI (sJLc: jji ^yxLstLja ^Uj jLflH^VI) 3jJLoLiJI jjjIj t^jjJI i-a>c. 

Jl^J I jl Jlc'^/I x_a 5-fljl I nil (a^^LaL»j (j-a S-laLlII (' M...tl 7-lj|jlj (j^laLuSJIj 
' j ' tl (_yj^_j_»^ 5-Lal I 111! (O^'i/I jJLJo cdJi (_y^ /a^JLJu i^jull (_y3 Ij^ JlJ-" i nl 
(_yjj2l ja-^Lji (_y3 Ij^JiielLijil ^a^Ji Lft^ i jIJlcI^ /h^IuJljijI i_2j^^ i/oJjiill 
(jl cdjiVj . ?LoJLi!l (JAjijLjJIj (j'Si>*-i-^' ij-* tfj U"t (_g JJI (_, m" I II tl ALkijJI 
jl .J^KJI t^jMnil ^aUiii] alSl^JI iTjlaliaJI e^Lil^V ^a^Lufc Culj^l aJJb 

y J "V X-JJ I 111 1 13-*J 0"^ "' "I (J-« 21 JlJ ' i^ -^ '^ J3-*J 5j_(ai_C aL\ V"| ( III (2>^i-4-l 

. I J*-^_; ' ■■f'^ Cjui I ii'>JI 

3.<iKJI ^ Zero 3_l1u>UI 3.<iKJI OsU.) 5 ,^1-^ j;,,^!! j ^j i_al uu'^l (jl 

^Js i"i 11 (j^l j^ I ii'^til tJS i"itl jj_* ' 11 I ii'hjI (J^ («jjL>.)) ^_5i (xj-q-l^)) 4_ujjlI1 

5 <i I Ilia. JJlaU (_yjLj3.i'^l^ J j 1-^ 1 1 '-^*^'-=^ lj-'! ^jJJjlII i_ijljji,l CjJlC.j i Jj.j>J,I 

VI i_ajjLj (jl (>S_«j V /<i2j JSLI 3_j.1lS^I 3.<ijill (jl . jjjJI (_yk: i_ajjui! 

. JJlJiJI (_y3 (<i^jJI ^J-* I j -» ' "--■J J (_yjJI 4_ul£Jll 'J" 1J^' ^.ujiLji^I 4IL<IJ^ ??-*'^ 

Ujlj (_jljJi,l (Jil<jj . jl I imII (_yJI (j-<.<ijJI (j^ aL^j'^/I 1l»j 3_ul£U,l 3.<^LiII i_2jJuj 
cj^Ljv 1 i it (j-oj) Sj Ml » II i5j-S (jl "-^Liil-^ cjIj MnlLa jL».VI (j-l<ijJI qjh 

<^jJI (jLs I JLA (_,lr j I JJijlII (_y3 x_LbjJ,l 3-<ijS (_yJI J J Ml" (5j^ mhII 3jo I ii'ill 
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7 '.(j-uijJI (_yJI jl I rijtl (j^ jl tiiLlo 7 + cjIj I'^ir 7 + cjI Jls-j 7 jji 777 jjjJI 

. 700 + 70 + 
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Ij 1 j"'l (jl_!-JJJ^' O' ''-^J'^ d-j-t-i-aj sLua-oLc. jj^jJI ojui CjJl>-j i(jj^ 
Sj.je_tai jc^Lj SJljJljsJI CjIjL^I (j j_ijij !_«-! (^hjJJ' Mj-*-" LT^pl J i<"'LjjJI 
4-j3 jK "iVLi SiLLcJI JjjJI (ji lS>^' (ilia-JI jjjlj L(J aJ-2j) .(>LCjlitxj 

^^.liajj t(_j oUtl jj_4ju1 (_^ Jil (jVl (_7^i^^ LaLx-i (3^-^ (^ J '"-^ (j_*^^ tJJ-^^ (J-* 

(_,lr (_g^lijj L^l J J^^ jIjlc.'^/I (jl^j .i_ajj>JLij (Jj i—iLujVLj (jj^>_uSLII «LlII 

.(jljo^I 

x_«.j>JI t-iLl^)) <iJi f_j \r 4jJI J J .'ill 4jjjj(JI cjLjjSH,! fjJs i_jjS1II /ojIj^ (1>^_3 

«LJ| ,cL2jIj^j ^jljjIljtA (_jj| SjL'i'l (_5-LajiJ I JUij «3j '^jll (JjJaJLi 7-jJaJlj 
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c-u^L^I J j.^^-t lw ^.^^.t^.j^lj^^tl ,_^^;a^ J , 187,703,051 ,492,863 

j.J>olj .<— il I ri '>JI (_y^ 4 J I iiLi^al CJI J 1 < It 3 J 1 '. jtl iJjIjJaJLl (_5-UU liLo 

Lai -iji-x-i 'Ljj.jso (_gjjl 431 j i—ijlioiau 7-jJa]|j x_aJ>JI ^"j't' (_j^jjl^iKjl 
eLliuL^j (_^JlII «j_yjLJ)) AUij Ljj^^ ojuij) 4S j I'rtI <l2j^Jaj jja_Li3 t_!jjiaJI 

tfJ-A JLvl J_LJjLj jjl (j_a (j-A-2j "ijjll (_5i^ (I>''-'_3 J '''"' i^-iL>JI J .^^tl ^^^ 

. 567 (_y^ 932 ■ 'J '^"' lJij^ 

aL^jI jJlC (_yjk) Sj^Ij (_y^ 3j^ CjL»jjJ,I (j^ 3'\jMi Vji (<u-ujl tAijyJaJI 
(<s_i-ujl (<sj ii_.i_Ljj,IL!l i_^i^ 932 " ' . ' jj '^11" (^LSji JJ^j 567 «4-i^ ' . 'JL> ' '^ ^ ^ " 
9 4^ 5 t-ij-cbl . J£LAJI ^ Ur a<LuLV!l ^ J.i,a:«iJ Ujjloj jLkaVl 



* '^ * t 



5 jjuJI c^^ a'sjMill ^ j/^l jU,,ill (_y^ 45 ^l>>JI t_^b 



(.J^lt^aLl (_j|^J>J| l_iIiSlj 9 j_y^ 6 JlJJlJU (-JjjIoI j U^tl |_3^ CjIj uhW jO^J 

J 6 J 5 ^ ^IS dllj jutj t^j-cbl .7 J^l ^ «Gli j^'i/l (JjLal .6 Ct^ 43l J 

aI^jI J '^"^ (j-* ij-a (_p (Jjjjj iJajjij^l jJajjJI (_y^ Sjjjval t-^IlSlj 3 (_y3 7 
p-j_«.ja_a (JJ-S-J LajLj-CJ . jLLa^al J ■^ ■ "i (_y^ x_LaL>JLI V»^J iCjIj I'lull )«_o 




567x932- 4 (11) (17) (14) 44 
528444 - 



165 



^.^aJI 



tiili iSjJ>^ All (_yk: 17 .978 yCua fninyA .«Gli jJLiJLi 5l<ji,i 5oi,inllj 
.(_yk:'i/l jiiiJI (_y^ (17,978) aji.i^U t_uSj . SjjjjIj SjLX^IS-uLAi. x_LbJ LuLs 

t_t:i£LJj .J ^ ■■■'^1 ,j_a (_yJLiLll J t — II (_y^ 4j(jiii3 (472) 4_ilr Aj I If si, I Lolj 

Jj^l (a\>JI) 4 J IjljjJ . Jiiiii'^1 J I II (_y^ (3 1 ...^11 rjU-) 3 -1 ■"^11 3-5tjii 

' (.^j • " '' * * (j-* Jj^' t*^^-") ' -iJ-«JI -' • "^j V <iJi jijaji i(4jlf ^j . ,.^1 1 jj^ 

->j .,.^11 ' 'J '^ ' (3^J iCjIj^ ?-iJ' ' ^ .-^ ' "''"' 4 (jl (OJ . I— iljjsJI (_y3 » '^' I jj 
3 (_y^ 4 J 1 r ^j ,,.^11 (_jjjiaj LdJi Jju . 3 -1 • "^11 ?rjLi- (j^ j ■^ '^H Jjlj Jji 

= 7x3j 12 = 4x3) <-.ljU-=>- cj^ii (_y^ 1 7 , 978 AjinSU [yi ^LlII rj-l^Jj 
Lots .^l^."jll .-.IjU-^lt j>JLAjJ;iJ(_y^ jLLVI x_ibj U$Uj.(6 = 2x3j2l 

Jj^ ULta Li^j .3.3EjIiII (_y^ (jyJlill (<^>11 8 j.:aLjLa472 (_yi^ a'i ,<> — :;', .3878 
.(I6 = 2x8j56 = 7 V » J -^9 =4 V «),-.ljU;^.-,\l-. ^-a-^^Utl.p:;; ,J_,la 

.42 j-A (_y^LJI (jl 7-jJaJI SjjejIUj Jl^J 
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42 ^gij 38 = 472 - 17979 

(_j.3 Cj^iJl < ~ 1 1 J U -^ 1 1 ■ U j .>. I J Xi 3x.j_tuJ ^ 1 • "^11 tlj-»-l * .'1'^^ .' Li-i^-qj 



166 



pjlaJlj ^^st}\ 6jia^ lujsJI 

f_^\ d_LL«j>JI (J>=^ SjJai- S^Iai- (J-«-«JI *lj^l o' U'^-^ ct^ ' 't!-'-*-^ UtP'^P^W 
"^ ' "'^'l «Lj_a jj l^jv )) La^^JlJ «QjeJ 4_jS_u lS_j_a ^uj 

(_y^ (Jj^ «Ja£ (jl ./t^jj'io itLcti^ AjulAs ^i^ (_y3 j.^:*-^ (j-^ («-ij ^LcjVI I Jui (jl 
(j£LIj .4^j'i/l t_jL«J'i/l ijJs: JLLtJ Jo. (_yJI LjjLc: IjUol A^jJI JJU ^^\^^ JJjl 
(jL^ tiUji^ . J J -a- "i III a 4_jl 4_i^ (JjS 'Pj^ uiti^ 3j_a Jjl I jui (__jiiS^ Lojii^ 
Jju <ijjQjl (_y3 ^Llo I 8 jjLtjj i^cj-uj^ J _; 1-^" SjjLLiJ . " »j . ^ 1 1 jl Jl>- j3'_>^' 
.-. ^ ^-.- I i^\ La (2A-|_3 .(_5J^m (_5-3 ^ J -a-" I ria <iLL>- IjLAj ijj3L>J.U Lsj-istA 
dLSK-i-L^ I (jl (_^l IjIj^SLjj 'j'j-« '-^J^-f^i l5j^ (Jji <ljjjiiill (JLa^^I ojui 
I. I J I ri*^ .(_^jjl^i»JI Cjl-Lajjl^i- (__).^aiej L<u^ LaLxj <ijl!i j^^l Tcj-ajj . 'Ujjj 
1 j~ II ,.^T jj_a (JLbV I j_A (j-^J • Lj-l 3-3j-ILo lIiJl^ L4JI jji jjVI I j"^J j • •■ 
jo.^3 i(J_i«JI LLaSLa. I jl i(j:a-i '.ij;^>- (j'^' '-'^1 • "j'^?^! '-^J cr^ i'j.'^ _i 

. JliI ciJLLa l_^l^ 
(>_i 4Ju-aJI tjlj .jj I II < II (j^ >LoK N '^"a ajL:;^ (_y^ (_^3jl^iKJI aJls 

4 < I II (_y^ i_^jJ<_LII (_j_L«JkiJ «j I ii'Cllj)) ^^\t u ,^VI j^^jjjtiu ((J I ii'sll)) i_j~ K 
3 <i K"°i ,2u).jKjVI 5J«iII ^j^ fracture j fraction (_, " K (j^j Sji^jvj^ 4_ujj<JI 
(^^jjljJJI (j-Ljj .(_^j_)ljjJI 4 oK i_^ iSjj I ii'Cll jIjlc.3I (_yj-»jj i((j-<jiS» 

j»LkijJI (»L£jl (2>« fi^J (_p ^'-^ • ..Ij ' )«_Laa (_jJI Jj.^1 Jl>-I^I -'_; . ..^"' (jSL<jj (—ajS 
■.(_^1jLiS «Li-i3L>. »l ( til (J.4_>ij ji^ I mS (_^I jj^_i-i3jjj t(^^ 1 11*11 



O^'^-^ - -^ (J-"^i^ - -^ f J ~ ^ '^^ ~ "3" ' ^'^' - "^ 



:._l -_l .^_l _l 

>^-"io t^""9" ^^^"Y t^-y 



jj_o jjiii<ll diij CijiS . 3 J m" I nil jj iii<1l (_y^ jJiJJI (_yJI I JLA Lit^JU} 
i>jLji aJlJ-"i I Ml LJjLoj .vJliLvjJj (3^1^ Jj Ct^'j^ i"mo I iiJ (j-^-AjJI (_jJI jl I inll 
liJJ j Ja_iJj_iij . LjIj_)-" J' SjjI jJI (JjjIj^I jI (2>o>II (j^Li^ (j^ . - . I ^ I U , ^ 1 1 
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jjjij i(__>l3j3l (j-« JJ^ !-<» i4jji I rill jilj^aLs .ajj:*_LU 3j-ibLk^l (JlilSj-jJu 
(jljjj 4£jj>- oLsoV (—iJLjtA oLsouj i4jiIiiIIlo <Jlil£jjaj 3j^I J LliljLtu^ Ct^ 
iJlil£j.:>JI (jl I— fljS 4llju ' j'l^'' 3^j-<jiJ 4£jj>JI aJJt TiLxisjjj . S^LcuJI t_!jLa^ 
A J^l (j-« Sjijvlj CjjI^ 4j.q--^'Jl (JliLiSjSJLl jl A-Lo.-^'J I lIi Lc J -r It Sj^jiLkiJI 
.CjLcLcuJI '=I->-Ji -1 _; 1 ' ^"' LxiaJi liJLIi TiLxisjj LiS i(j-ojJI (jjLi^ j_y3 ^^jJaJI 
(_y^ (_jjj ^liLiS .(j-UijJI (_yJI jl I rijll (j-o 3 J m"i I M ! 1 duj I .["v tl jljL£,V| Ij^ 

24 ^ 24 (jlj olji^j cl!>Ij jji 36j 3 fo\>JI o' 3 ,24,36,48 jjuJI 

48 ^ 48 J 36 ^ 36 

60 X 60 X 60 60 x 60 

Ijukj .S-uIj 48 J 3.1x3^ 36 J 3^jJ 24 j oIjls-j 3 <ij! (_yl^ jjuJI Ij-SJj 
■ij^ U>^ lSjJ-^ j '"'^ ''-'^ ''■'^^ Lo-J-S i^j-iSulII aliiill (_y^ 3 ,4102 t_gjl t nj 
(_yjk 3JUJI tfjuk (^ SiiSjJI 3.«j2JIj i2LiL^>LII (_yJI Ijj^ 2 j.o.'b/l (o^pl 

(3 + ^6k)* 
^ 9000 

. JijvljJI jj I riS (j^j <_jjjiaJI 4_lL4X. ^\js^^ A^jls cdJ ji (_j^jjl^:>JI aJ^ 

^^jjl_^l jj^sj .3 39/ 1 I ^ 8 245/ 1 I I t-ij-i^s c-ijlUU (jl Mia o^j-i-J 



(3 ^)^ (8 ^) 
, , , , 39 ~ 245 

2 3 5 ^39 -^ -^^ 

aS^pJJ,! CjULiLI 40 1080 27 

iiju» ^! J=j^l Jj^ 358 33 294 93 

43>liJI CiLoUil 30 



894 



8 _L_L_L 

2 4 5 

(i) 320 m^i0^_8_ = 35? 1080 

40 40 40 40 40 



(ii) CJ^ (i) ' 



358 J3^ ^ 33294 ^ 
40 27 1080 



8ilx3 4 179 . 31 _ 5549 _ 894 
'20'' "9~~20''''9~ ISO 1080 
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40) tiJjJjm aL2II jI-=ejV uIjLoLU,! J-j-o^ MJ-^ u^ Si^iaJI i^g^Ia-u 

<i^j_«.j«_o cdJ j J-«-J ?'-o^?^) (j-^-oLSJLl (JjJl^j (jJ^-cuS (JSji (_7^ (j^jtjjej-iiJI 
ciJj" I'^iU L^LLa 5JVjLi 4x.jjija^ (_p (2>^ (ji^-^^"^ (o:^-^'^^' ij-* J^ Ct^ jj i n'vll 

(jjSL^ J 080 = 27 X 40 J 33294 = 93 x 358 ^\Jd\ ^ ^^LSllj Ja^l ^ 
30 894 ,^|-,:m ^^| t| ^,,,,^-11. ,..^1 11a Jo::^ . ^3294 ^|^i 

3 li 1" --^ I jl Jlc'^/I t-jj-ii sljj>-V 5 ^jj U J -^ T J , ^"a ^^ ^_j^jjl^iJI (_yia^i 

•.^bJI ^^=^1 ^84/3^32/1 ^j^ ^ Vila ,_^jjl^l jjjf 



jj,jjjtji ^^ jU>=^j>x^l jl^j^l 


8 


3 


jl5C„Jl 


3 


1 


jUUil 


4 


2 



^j^^Lillj |J_jy>i^j>ii,sAjl ■rJ^jJ^I ^j-^ iJ-^^ •^'^ ^ 

jvk-Jl SiU?! -bu jlijUJi jb-bJl 35 7 



^ri_b-j^ J^\^ i^^lc- Jj-^l^UJ ^1 '~r'_r^ 



35 14 



490 

^^pjJJ ^_jlUi ■^j^\ J^i^ . , -j'jJri 

30 ^ ,! 






169 



^.^aJI 



ji d_L>-j^ CjLlo i-dj^aj Lojii^ LuLS Lr^-ii SJjLjla oj'j-* o' CT^l (^i>T!-^^' 

5 <iK Lai .liaia L^ljLil j_uJijj LdJjj i3JjL«J,l ij-o j^T (_yJI i-7»Jl-»- (j-a SjJLji 

(j_a ^ J ^ _■ " 1 1 d.U^tl LiulS liiLa . djtjj^ 5Jl>-j 21 <ti>-LijiA LLajj_<Ii ^J^^x-a 

SjLtjjiJI (<u-uj-i I j-jj i5 jLjcjjJI ijjuk ^j^j^ jji Las ^j-a ij^-^ (.3-^ SjLjtxJI 
jJiSf (_j_L«_<ij -^ I u , ^ 1 1 Ij^ 1*3;!^' J «n" I rij) IjJ-^ <i_LJiSJI aJJt f_yjijj\^s^\ 
4jjli!l 3^jjJI ^1 3^_j^j-o (jJljsJI) SJj^jsJ,! S-uiSLII ajjt ,j-«-^ .4^Lu^ 

, (( LtJj-a » 

. jj^aj (Y t_,j^ Y i^l) YY J jo^^tii 
Y^ + 21 = lOY 

jljLc:lj (Y (_y^ Y) oL«jjj5 |_^! iJ-jljJI iia-4-iJI 4Jl . Luji^ ^-^JjlJ U^ I '.U. T, ,,.! 

•.(jLLo (jrpj>!' dj^ 3JjL«Jll tfjuii JjJ (lOY) jjJljsJ SjjLu^ (21) 

5i_jljj>JI 2 (_yk: (10) jjJLj>JI JJLc: ^ i ri°i 

25 (_j|jj>JI I j • "■^"' (_ya 5 (-jjjIsI 

4t_!l^l 25-21 =4^jJaJI a^iUiL j^l 

2 t_jljj>JI J-i^^' 7^^ Cr^J^^ J-J^' 'j^ 

3 <_jljj>JI (5.2) jjjijsjl .jJlc ' ^ . ^ "' (j-o 2 T-jJal 
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iJjUll 



jUi^I 



: 5jjl*ilj 5JLJ,| ijj. 



ylO ^jL^. 21 ijjij Y,Y 10 




W 



w 



7 t_jl^j>JI 2 (_yk: /o-uiSl i9+5=l4 JLjJLl^.)) 

(Jj»JI j-A jJl^I Cj] (_>l3jJ-flJ 4JL3 (jVI La! .«Gli C^^l (_y^ «_ijj,lj jJl^I 

3_ij_i_ijJLII 3JjIjl^ tj! I^jJl/3 (jl^ (_^jjl^iJI tjl 3JUJI ojui ^ t^jj 
(jiajLiJ jjl ijllj^ (<ji«J jjfcj i(Y = 3 J Y = 7 3JL>JI ijjUfc (_y^) (j"' .i»^ UiJ'-*-?" 
«Lalj! (_y^ (j£Lj (J 4J| lillj . \?\Ua LiJijjJ ^ ^USLIj .SjJLu V^I^ oVjUII 

<_jlj^ OJ-~ O' 'ij^' (JjJ I II (_5i^ iIJljI (2>SL4jV .<ijJLljJI (J J 1 -r 1 1 (_yJjLA i_gl 

. M^ CjIJl>-j . 3 L^jusj^ i^Lx-LM Jl>-jjV . LJLxj SjLjcijJI SJLjjtA 

4_L»_uj3 L^-La ^j 110"^ . 1-1)21 ^iju, I JJ-* p'3-*' *^^i-*-" *-iji-LA ^1 ^_^jjl^:>Jl ^J^^ 

' Jj JT ''*^ (j^j'^' Sjill (_ya 3J.jljta 4jIai>JI 4j.jL«ILi JU^ai) 4jlai. 3jj.jLuJIj 

(_, III Jl^ '-4b L-'J-^J ••• l-^-i-« pj-J J-^ ij^ 5-Sj>i3 CT^jj'.^^' (_,Ur I 
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. Cj L«_ijJi, I JJlC f_j\r Vji /n Mf'^l ■•(_yji CjV^mi i'jJti (J^ (_y3 cCLSj^ia lIuI^j 

2 . ' 

jjjAj (_5-lJI 3JL>JI i_J3-<-u (JjLuJ (sJ <iJcSJj i(j-<JL>- sLLtaJ^IlII 5J.al< oil (jl (ai«J 

.(jiijijvj (jl djJLoJI (JjJL>J I jj-jio^ I (JjiLso <ij| (_gi i(j\j;vj^ (j^L>JI I jj*^ 

(_gj ril I". I rijl 5-Jl I ritl jl JX.^1 (jl (JjjLLII l-iJjJJ (jl (Jj^ Sji^ 0_3j^ CjJ^ 

(_^ 5_LJ5JjJi.l oj\^ j! i>LiLa j>L>oVI (jr-i-*-*:' ^^^^>^' jIJl^>U iTj^LiLLo 

4_L.<-L-lj-lJ I JjJ-JsJI X_0 (J^LtllJI (j^ (_j^jjljJ>JI (jSL<UJ (<sJ tilljlS .<ijJJ/L>iil 

jl JlC:'!^! ji^I Joju (<sJj . (SjLielll jl JlC:'!^! Ijjjflin'iLa tf jufcj) SjJUJI jla£.>lJ 

ij I'^ir «_<jiLlll (JJ-2JI (JiiLtJjj^ij (_ya n_gl jljLa i_aLiiuj^l jii^ VI (_yjb3-i^ (.?-'■*-* 
(_yi^ 3jjLllI,I cjIjLuJI (_>^l^itj (_3 1 <Ti ^-lLljcTJ I cjLuiSJLa .S-ijlJim cjIjLuJI 

(_yi^ jl Jlc'^I (j^ 3ril"i-^l i-aLlua'^l jui i-iJjIiJ /oJ . (SjJ^Ldl uIjIjLuJI (j.i'sr 
JLjJlI^j .|_^JJlj<JI iliaJjl (j^ lij^' *'->^W '"•''^.'"j' LoJLt^ VI jIJlX.1 L^I 

J .^All) CJUjj I riSlI (jl .C_ll I ri'»JI joi^ (_y3 S^^lJil (j-uljiU djliisLi- CjJLC, 

* « (_j H "ittj » jj>- tj (( (_^_^_L^:^ )) ^3-^ «LjS^^ ^Ij^^l (j-« (j^Slu (j ' '-^ (jjj^LtuJl 
(_y^ Ll^LSLs S-iKJI ^jj '^11 aJJt (_y3 3_ujijjjJI (_^jjl^i>JI 3 1^1 I ri a Lai 
CjLuiu_>JI ijji ^J2J>^]\ \jJt (_j^jjl^iJI joiij I u^ j Li^J .iJliVjLtil 4jjJaj 

:(_yjkj CjVjljiil (j-a JoLxjI iCllm A^jjCu 
X' = 8X ".(JliLa .jjJLsJ 3jijLji^ CjLtJj_a -I 
X^ = 4 '-(JliLa , jJjlI SjjLjtA (JliLuj^ -2 

8X = 4 ; Jlia . (3^ikiJI iTjVjUII) jJljJ SjjLu^ jj'^ -3 

X^ + 4X = 12 ".(JliLa . JJjJ 3jijLijiA jjjbvj CjLljj^ -4 

X + 4 = 5X : Jlla . jjJljsJ 3jjLu^ jIJlC:Ij oIjujjs -5 

5X + 6 = X : Jlila . j-Jji, 3jjLu^ jIjlcIj jjJl»- -6 

ir, ,,ijlj 3_Jii. SJJLUI 3JjL«II) u-o^i-JI 4i»jjp]l cjVjUII ^ J£LI 

.(JjaU 4j-3L>JI L^Hij^Ja (<ijjLjj^ 

. ij 1 ( tl L(M^ CJ}.^ L7-^ ^ 
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LoJLi^j . V^:Jtlo plr i—Jlia 4jLp. (J^ (_yxia^j . I I 32 aLc iJJLLA CjLoj (o'^l 

dja-cXJ (^JJ <>j-<i£. I n I lO" i a (_y^ 7r J r <^ I lij . ^t-i 1 11^1 Lujil (_y3 (_Jj^l (jJLaj 

tliLu^b^lj lilLill (_y3 (J-«-«JI bulILa i<ijjilj ' ''-' ^ • ■■ " i<ilJjJLa i_^ '1jLl>- '^-Sj 
i—iLlS Ij-jii^ A I Mij jjjsJI (_y3 i—iLli (_ajjG (j^ JlJcSj «i i ii (_y3 (2>S.<jjJ .j< I'lllj 

^ ij ^" tl jujoo (_y^ Ijl T' (1):?'-^' VLH*-" (j-^joUll j^ ("i\ (j-« Ij-a-lj Ai-pJI 

>La 1 ^ja ' <lJ_«^ jjl^ .^jLLJI jL^j'b/lj ojL-ojI LaJiit^Lui^ 4jS1I^ JjIjls- 

. S_L<^ 5000 (J$ 5j^ VI Uai. <ii£: I Mi M 

^^J^^\ (jj-LLlI ' j «" ISjLj i4_uj.j>JI (jjiillj (_j-<-ulj I III! 7-j 1 11 1 1 (_y3 iJ-«-«Jl 

^'-^ '^-1>4' 'J^'j^ >*^ (TJ^' . «Ui«JI (j-a Jj^ ^Ij tf^j ^1 ^^iiJIj 
«_a Jjii" I iilLi ^J-iliJl (_,lr i^jjjl^ (_y^ i-d Mij (jl^ d-cSL! idJUl tfjj I II I .lU (_,lr 

(_yk: <djLj (j^ (_^l r^l l5 j^O u"-^'"'" u-oikJLi i^uiU Likjl^ (^Sj ^<J 4Jt 

LajLLc -J 1^ SLpJ i^jL^I i_ijjjJI <— ijli ii'^l (_ya jLp-jJI c. I U ^ ".VI j^i^ 
j_3j --. Aajtj ju^jj,! 3±ajVI SJLLLJI i-iSlr !j 1 1092 aLc: (jLLlLuJI ^jj 

(_jj|j dJ Ml II (_jJI J.C JiJ jjiu CjL^jvj dlAJcJ j-*^ Ltjijl I'l" I II a (a^l . djjljij 
S-S-a ^1 «JI 3 ' ^-jj "a JU-JI (_y3 (JjI liJI J Jlj .jsljjjj (jJJ (J-i«JI JLxJil<-ol 
«LjL3j Ct-^ «U-4^ ^_^ Lt^J '^ -^^i-^j" Jlo^L^ tTT j'ir (<•> /ci-t-u-a ^j-aj-a «Lj1 Lu-t-a 

ijji.T «(_yji i^Li lj.j-<j-« i^SLj /<sJ i_5 JJI (_jSLil,l Ja^LJI 3_(jj j-^i^ (jl^ . II 32 a[^ 

5-«-j^ Ml II (_y^ '-r'-^J (j 1-^ • "ji <i_L^ i-iJLi. (_yja_La (_y^) 3 A . ,.IAII ^^ "-7^ 
>il iiii iiU <lIL<i^ I i«_L<t>- CjjLaS .CjLjjialjjJIj tilLillj i—iiaJlj tcjjLlIIj "ixa^ijjjVI 
.(jjjJiJ^I f_j\c (JjLuJI (_y3 3JLjijj 3 li I iiliill ^"a Jj ,^^11 ^^« ij j j-^tl ^^ dlor 
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«ul (_, \r 1859 aLc Jlj_o 3_j3-j-1SLjVLi S-ILjLJI JjjJI (_y^ Ciji j o r (3^j 

jSjUJol ( jJljj>.jJ_ji Jljljjl) f<l^j3 LajJ^ dilij 'J^l «(.5-^ lS' l)^ j^LJu 
|jLj_tj «CL»-lj CjI^jI (_y3 C^jj^ JlS^ I ((CjLj-cLijJI)) (_gjjLjiJI 4Li^ Laf 

tiJliJI Cj^I Lai . \-^J^ J'^J^ "^ (3^Li>- (jLjLxiaJ (jlajj,! (_y3 ^j^l jSl (Jj-iSLIIj 
(j_a d_5c_Lj_i (jr-'-^ J' iVjj-fl-a L«_ibj (__>i=L^j_j (_y^^Li.| 3j'-* (.3-^ iS^^'S"' 
'L:is>-j3 Vp3 joJ) .(_fj^I JLiSG x_o «La_ujJI j^^£Li3 i«_iljJI i-^l^^JjJI Lai .(jAlLaJlSJil 

(j_a (J_i_L2JI i_J3-<-u LLaLaf (j-ujj djij i UjL«^i j '^^ (_yJI I j _■ ' " Jl^^i-'al jSjUk 
/sjLb xHajj jji 1 ijlf jji i_Jjj ^^ I jjj . L(J 4jt;>.jV 4Jij ij^^lajsl f^ic Cj^jJI 

.dJUii^SLal La cdJI 
jJaS J T' SLp. (_yi (_yijjJI aIjUIVI SLcIj^ (j^ t*A>" (_,lr 4Ji >U^\1 j 

ijJLij La (_ylc <l! I.J I n't /oJ tfjlSLai (__>iiJLj tjLa IjUi J^ x_aj .cU /n^jor .a (_yJI 

.j_u^ (_jji i_gl I Ji:>JI (j-<-»i^J 
j-^ flit I IlLA I -h (j" I a 3^'* J "!~ ^*' ^-L>» 

jjjJI ljaIjj (34^ (jjliJI SL«Ij 



>- 



Jl Ij 4, J li II lJ^ 



Vj Ij , c j»j ; II Jl Lt L 

II Jj L jl , c^\ ^ a J ^ s 



if^j^f) 



17^ 



pjlaJlj ^^st}\ 6jia^ lujsJI 



aLc 400 j_4_«JI (j_a «Jli Jl2 (jL^ j_lj>JI i_^ i_^jj\^^\ i-jLj^ (jI <^j 

I— ajjjLJ (_y3 (_jjjiL<ji3l j_u.<uJI J-«^ lS>^' '^.yL*-* jIJlcLj L^IsLjJjI S^jjla 
. (i_aj^>^l aj^ aj^ ijja jii^l j_y\^ J <i" i" "t (jl (^SLxjj ' j>"J ^^^i-*J 

3~i III tl pljj^l J_iL2j5 uIjVjLjlII ,j_o LLjiJ 25 i-s^-*^ cl^\S idJUi x_o 1 1^ 

ajjt (j-a UajiJ j uic 3-tJjl i3^ji J^ O^J . (148 5 ^ A.^ll jjajl) (_j^jjl^itil 
3^jjJI (j_o) 3_ojji£iJI CjVjUII (J^ L^JlJeIx^I SjUJla. jSljiiLj JaLxJ'!^! 



&> 



la^l 



LU3 



j1_i_o"> 



-»_«JJI^->- i>J_A i^J-ti-J 






X'' + aX = b 




(__).^iau » l-^a 
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2 t^ 

y =2px 




Jjlj » t^a 



j> Jlj* J.:>J . 3 ji 5 ji 2 (JiLo (j-^-J-sLc (j->-^j-« ilhJ-i'^'^ b J a oj-S1j ti^p- 

■) 2 2 

X + P X = P q 

P' = a, q = b_ci^cv 
a ~ 

Ltukji^vl y,^. I j J I '^ itLaij j_gi LuIJl>-I ''-'■"jj (_j^' SjjIjJI joj-oj-i (<U 

2 2 

X + Y = qx 

X = py •.(^Kil » U^tl jojj,jjj 
La lilj .5j_<iLj_o 3j^_j^ 4_ij^Jaj ji ((Jl's I'l^l ojui itiaLSj ^^Jt Sj^jv^Ij) 
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pjlaJlj ^^st}\ 6jia^ lujsJI 

."^jl r^al 4-L.u.^SrJ 1 3JjljLil (J^i>- i-La.2jJI (jjSi joJ (j-oj -t 

X-' + 4X= 16 

X + 2 X = 2 . 4 

:(>cllILiII (>aJjL«II SjjIjJIj 

X^ + Y^=16 -.SpljJI 

X' = 2y :*(>lSJil jiaiil 

(_yIL!jLjLA (J.i:>o X = 2 (jil .(J^>- J-A X = 2 (ji (j-dJl-^>JI (_5-^ Jt^^^J .<1L>LjiJ 

;<iiajjjijj| 3j^jj>JI CjLlLjjlII ^^«_' ' (»5-2j cdJi (JhJ^ 

2 '' 

X + Y = qx 

— = Y 

Y (q - x) 

x' = py 



:jl>j, a ^^jViaJjUil 
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p 


X 


X 


Y 


9 

X 


X 


Y^ 


q-X 


9 

X 


9 

P' 


Y^ 


9 

X 


P' 


X 


X^ 


q-X 
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3Jj1jl1,I Jljso (X-q) (_y^ Lijjtjj Vjl X 1^ 3JjL«II u^jls Lbjj^ La lilj 
jji ^L-i-LtSJJI SJjLjlxJlI J^ J^ (ji (j,-ijij I juij . L^jli X"+p X=p q 4^u-Lt5^Jl 



t^J^I J^l 



^LU- U ^I Ji»JI 



2 2 
X +y =4X 
2 
X =2y 

2 2 

X -4X + 4 + y =4 

(X-2) +y =4:^t 

2 2' / " _ 

Lcl y J (x - 2) ; (J3^ 0' '. '";=:j t<j-j"^ '^^ 

jiju-cVi cji_«_ij_a ^j-jt> aiLJt> (jV 4 jf \ y\ 

.4 ^^ jJZJ (_^l =L5t-lJC_t-^ I 

2 "2 

2 Ij J ..■; jjxJJi (X-2) = 1 J y =1 JjL«-Ll 

:Cj_^ U^ ^1 '-^ -^J 5JLa-"i.il 
2" ' 2 

y =4j(X-2) =0 

2 2 

y =0 J {X-2) =4 jl 

y = J X = 4: Ulj y = i2 J X = 2 Ul j jl 
.X = y = 0jX = y = 2,_^ iljUil oJu» 



*^_^ISLII ■> U^tlj ojjijjl ^_^Ljj (<i-t^j 



X + y =4x 




X = y = 2 



. l^U <_ajji:i j_^| ^j^LkiJI 4^o^L»SiJI cjVjUII 
t_4L^jJLi 3JjL«II ojui (Ja. (^SUj X" = a bX iIa_4_(JI ,j_a (_^ oVjUII dJJj 



178 



pjlaJlj ^^st}\ 6jia^ lujsJI 

(jLi 4J3 L^ LaLjlLikl Jljj (<sJ sLcSLIj islJLj/ ij^i>- -^^^j dA-o-i' (j-* '^J' j-*^ 

L&JUJl^ Jlj.ja_0 jl) 5-jJl I ri II jIJl^'^I «_0 (J_oL«Iu (jl 4_llr (JjJcilJli I (2>« 

«LJ3 "-riJ-^ '-*-* 3^^-!i3 •(_pi Mill (J;*- (_y3 d-fljij L^ 03^ O' OJ-^ (joJjfcLaxJ 
4j».jJ,I jIjLc'^I aIjLJ-" I III I— x:aJ S-lLj j^)j>J, I c-jU^n 4jJLlJI JK mi'^I (<s-<-uj J^ 

»j_2_j (jl . u ^ a "ijLa Jl^J .4jJL<jiJI jjJljsJI 3j|j ^ijLa liijSLxjj .MjJLxJIj 

4-u-LtS[rJI 3J jUII |_y3jl3 3 <iiii°i (jSLal I jl <ij| l-^^Nj jjl lill j^ 4jLaj I JajjJLi 

(jjSi X = (jLs i3_Lj«_tjp (_yJI SJjUII J^^aj i^JJI j-oVl iX Jj.4^1 (jk. 

• 'j"*^ I '''^J 

t Mint iQjJoJI t-liLj-uou^l (J II ( iij-a «LjLj «Lix-iDj (-_3j_tu (jj^_u (Jj;tj_ul jju 



3 i i^j-j-a ij-j.^1 (_yi (jLSLa j^^l (_yjj<L<j/'^l «Qjtj Lol .(JjIsdJI (_y3 ^1^5^ 

(_p_a Sj^ (_yJI Lc^j^ i(a+b) ^LlLa 1(2^JJl^ Pj_*:jc^ J>=^ aJJtJ .3_uIJl:>JI 
3Jl I II II J iCjIjLuiJI ijji pJ-JI \j~it dUu (— ajS (j3jJ-i I— i-iiilol .^^IlSl jl 3 . 2 , I 

a+b t_gjl I iij jLa-lj Sj^l (_yJI Lc^j^ (a+b) pjjiJ>J,l (jl x_o •.3_lILiII f_^ Lufc 

. Liajl 3U_. ...J JjO^ iIJLlA (jj's" I ii"*^ I Jl^I^I (j^ j_i^I (_J_j^ (_yJI «^j lil 4JLa 
i_^jl I II J (a + b)' (jLa J_jL_<sj) J < mi tj . (a + b)" = a + 2ab + b ^LiL.«_a 

432^4 "^223 

a +4a"b+6a b+4ab"+b LjjLu^ dilj (J3^ ^'>" S^iilj la +3a b+3ab +b 
. jjjL>JI ^J^ ^^-^j^ Sjill Jj}-^ LojLi^j ... I JiSL&j 
j.^L1jI (j-<_<Ii (_j_<Iij_<Ii (_j_LLj-aJI CjLj-Lisu^l (oJLc (jLs LSjLji Lylj l-«j 

LoLa jiLpJI j-<i^ Lol .(jjjL>J ijiil J ijJjSLio lIi^LoLjla (_jJI jjjj^^i! <ij^jjl^i- 

iJj_ilSj i «(J1 K I iiLi)) i"i I'l <i_i Lijjl (_5.3 <ij-ajjl^jJI ojui Cj^jX. .1— il I ii'>JI 

.3_j.ijL«JI c^yi I II 1 1 II" oil 'ij-i^ L^l^i- J jl^"' L^J'^ idjLjjilj cjLJuLSJ i«_u3j^ 

.CjVI <i"i->-Vlj 3 a I , ^ 1 1 ^"jjl^'l 5jLj.ia Sljl CJl^ L^l L»^ 

1020 i'Aj^ja^A1\ AIlm c^>^' (j^->^' ^j..i-.JI ^ jLAJt-a ji^^f CjLiJJ^j_^ cJilll Ijui Jj^ (I*) 



179 
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(jJ^Smi Cj^LoU^ (a+b) 5j^ 






I 

I I I 

12 1 2 

13 3 1 3 

14 6 4 1 4 

I 5 10 10 5 I 5 

I 6 15 20 15 6 I 6 

I 7 21 35 35 21 7 I 7 

I JUfc (_,lr J .(_yJbJI jJojjJI (_y^ Sjbs-lj SjJai. «ljjJI (_yJlj jJa^l (_,lr pj.4J>J,l 
jdl I 8 28 56 70 56 28 8 I 

3 J 1 ' j tij S-lJLJj-lJIj 3 jj , ^ 1 1 j 3 J I iLjJI iIjLiill (j-a i3_ujj(JI (_yj| 3_L<ii«JI 
.(j'^.ujJLlI »1 oUlt LvLla TT I r <^ La .I'lljl .>.-wtl tiJJj j_y^ j»^Lla jjk La '^J'J'-^^^J 

L^_Lo J^ JlJ ilII LljIs Lj_)J I (_yi SJiJJlS. LcJ^ I^^Jbl (_!JJ(JI jjLs dilji^ 
I^Li-O , iLujIjtlll «L_uJl1^1 ^j fl ( tit l^JLxisJ (C^l L<iS .CjLIlQJII * ll t n'^J j-l>J1 

tj^Ll ViiiiVl *jjj< (2>^ *(^,jiLLll pLjjiaJI (j-o jl Ji^'^l SjjJajj "ijjUjjJI «L<j/JiJl^I 

Lilli J <i~i i"i^ njUjjJI CjLtiisUj ijja /oia^al «3.^>J1 «L<uv^ (jj^Ja (2>c tiJJij 

^ ,. U ll "aj J \j L<jilj_Lj>J (J ii'\"i«i"i_tji i—iLlSj (jjjjuia"^ «(Jjj^^l» i—iLlS (,3^^ 

(j-o "-jj-Sj La (Jl^is Ijlj12j (jl£ jiiLa 4j-»-j . nil ujjl (_y3 Lai .cjL<iJjjLc,^iII 
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pjlaJlj ^^st}\ 6jia^ lujsJI 

^Ij tCji j (f^Ujjl ^_^ «LujjlI1 <d 1^1 t riU <d ^ ( n gbj till jj-*>^' (J-* tjj>^ *^-*-L)' 

»1 qlr Jj^ 1 (j 1 ,1 ri "t 3 t^-^MIl i> jufc JLIj (jl (>SUj VI ,2>iLI . ((_yjljLaJI) 
£jl C . ,. ^ rt ."«K ,".f^ ^ rt vjjj^^ '"' 0"^ '^ ' ' LlA ^^Ili . ((^j^^-JJlJ^-^Jl)) dilj (^u^l 
".Sjjiu CjLaL^jj/Li Ij^LS (2>:jjJlj <ijJUjjJI SjJajjjJI C^^o Cjjl£(_ylll (_yAi3lj 2I 

3_ujj(JLi 3_L4i«JI "lILx^i aLiJJI J or (_iJl L»^ i^jJlJjjJLi I ^ jtl ^^ i I .~<^^t'i ^'a 
(<sJ I Tia sLJLs IJLjfc (_,lrj . (3_i I iijLaJI S-lL^'^/I <iliij djjSLs jSjjlJu »1 m"i i iiIj) 

jlI! . Ljj^ "j^J J-*^ J>^ (.3-^ o^'>^' lS' "-^l-i-* oj^ "^' o'j.it^tl (j-*^ 

\.^jja Ijj I r -V J «LijiJ_L^I Ijij^ls ij:^'-*-'' ll>i>^^^' (j-* J-i-*-'^ JJlC (_5i^ '^^^-*" Li^ 

(jjjJ_i_Lal (_5-Lc (jLjj-JI ilj Lj-cis Lj_^ (_, j i^ jJI j . ^ « 1 1 j .^"alj ...i , , nLLa 

.(jjiLajLsjjJj (JjjJLlajvjIj (j^jojlVitj 

Jj sLojiill (jlJjjJLi (J3^ V SjjjjJI oLiiaLjyLI 3.a^l 3JjL2il ^jLa I jd 
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<:L<i_i_2JI «L2j^J3 IjJl>-j|j i^j^-iiiiJI (oiijJI S^jjla \^j.ujJJ I^^JUjI :^jI 
C:jLibljpl(_y^^jjf Ijij^l (jJJJI liJlljt IjlSLaj ola£:^l(j^ j_ijjuil4jJl£HI 

Tc-u^jUl jjjjL-u^l j_^L>- *=L:*-3J 1 J t ( f^ji_g t<. I ( iiLLa j^^-t (_y^ ^ "^Jv^ *" '^•^'-^ L^'^ 
• lilljj L<uL<uu (jjiJIj jj JjsJI S^U^j SjJLuJI jlji£.VI 

3_l£L<1^ I". I ri J t 3_JJJlJ(JI jsii-LlI (j-O 3 li 1" --^ I f-\^^\ q] \^XuL£>j] : LiJLj 
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44\6^aiik^ s^^^ gtl ijiuSj^ I 



. 1 Jl>. A-^^jJui ^^S_j_J «LalJul 5j J t fitl jJ_lx-idL^ ^1 
J^J . 1582 aLc: L_oL=c_o T^-i-^-olj I 1561 aLc: jJj 

i_ajl Jj_jl SJiLUj (_yJI -1 '^"'1 /<u 1 1 584 aLc: (jUjjJI 

eLc:jVI 4.<i4^ aLs LoJlJI^) 1601 aLc: L^jjj ,j.uSLoI 

L«_L^ ij-o-c . (SJLpJI 3 1 j" ■ iJjjVI Sji^LtA *L(j| 
skL^ ^Q_^| . ^1 .>.^lt ^_,i^l 1 1 Mj'tjj LaL^ Li^ Jl^ jjtj 
3_alj_c. 4 J 1 r Ij-Lisj^j ' 'I • " ■^ ^Ij 5j_<ijJLi 1621 

. I j 'J ' A La- I rriVl j_i^_jjj iajjLiI 

alxjt, jjllsk-i^ La liLa .4 1 III (_yJI cij^ (SILjLj jI 
((5-j^ 1 11 II <tjl_Ljv)) (jLa i(43jLiILo (JL<il>-l cjLjvjJlj 



^j_c 4_LiaSj Lq-} lyLO^ p I ii"l I jl 

4^jt ilJIjjV 4_L4jj ijiJI 
j_3 (jlj 5 t«L}jIu2l t^jAJ 4 I Ml 11 

L^jij^ ^ J 11 1^^ (jjjiSJJ =L>.jj 

La lj|j iLbJ-t-uw^ 5_^jJI 
^\ i3>lJl 5_«_i_LlaJl 4" I ^J 

j <n-1 L ^jJlj .. ^K r,rA \ 
^ o-^jJl ^j^LjJI clLUj! 

JljJlJ_c tf-Ijii-JI JlS-Jjf ^j-c 
s a /q_cL- LTi-Jl a 4_fl_jVl (j— c 

, d ;-1 1 i^-^ 1 I 

is*^-! — a'j ^jl ^c — t-^'j — " O— * 
4 1 aJ «_) lj_)l_S (j\-a-JiJJ-X\ 



I8S 



^.^aJI 



. I -1 j"'^"' (jijj'^' (j-* jj-i^al i>L>-l (J ri'Cji III i_ajl (J^l o^J j" 1 11 1 iijV 

iii2£ (J ihI n_gj_LlSlJ"^ I t_lj'i/l *Lp."^ 4_La SJjLtA Ct^J lOJlj-flXJ "-7^ : Lu^ 
(_yj| I _ 1 1 11 i" ^^JS>■\ I ''■^'> i-j-'^J Ij < i"i cdJ jS joiij (Jj 'J J. I ' 'I's i"i u1jLlLuj5-1 ;<-J-*^ 
•(*A>i^J (o j" ' ^ b 0"'-">*)j '""'."" JJ>«-il)j iisAi^ U5^) 

LJj I'lloU <1jJLlI>-2| iIjLjijLiil (j-« IjJlC (_yIaJLLl (Jj'^l (j.uj^L>- (j^ ' ''^ * ' '-^ 

S^ jJI jil^ (_)-<»->• - lj-<-u (_>J»J-! I J-&J . Ij-i^l • 'TH'-l^i>J (jr^l ^i>-^' S^LxJsJI 
S-uLjj-uillj 4^ui;LiLaJI (»^i«JI JJ ^■^"' (jl (_y^ 3 rii n^LaJlj <il <il<!l (_yJI I Jl>. 2 i jtl 

j_jj.j>o (ji p (j 1 1 i"i L4JI)) : JLS il 3-JLJj SjL^ C7^ '^■^ p'-'^J • ''^ lSjJ>-^ 

.(((jLtujVI 

Advandement of Learning (<si»lll aJi2j i(_yjjijjjJI <1jLj^ (_y3 ui^-i^ O^J^ 
9-Jj^ j_i.4J>J '"^ ^ tx.ll 4LLJI SjLcl » tfl I III La i«Ljj^ /<uil jjIju i_gJJI (1605) 
Ji^ «Gl j j_iSlilIl I— ijliiii (jl ojj^ j\< UWI 5U^". clxjl^ . 5-ul iii'tVI S^jjiil 
"^jli iiVj's I III! "ix^jjiil j<ijJL«j jjI/ 'ULcai Jiil j>Jj^^ ijjjii (_y3 (jlS <lj|j n_JJjj 
(j-O J-^l (j '^ ■ "ji (__>.a-l i_H-«) ^ ^ J ' ^ i 1 1 jjji^ ojLia^u dJLvLill ^jJLlLSUJI 
ipl JjVI (j^ VjiJ (tul^ Jj-=- (jjJl -^^ '^ ^^ ol J^J'^>==^' (Jr^ iJjLCk:! 

(_y^'!ilj . L^j^ ! Mi'i (_5JJI Jj^^ai! 5.==tH 3S_iS-»iJI 3Jl jI (_yJI IjJLa (J^LlII ^jIj 

. (_jj|jS"ii iiVI jj'sii'ill jjfc ja^iill (»J-2IlI jLi>-jJI -^ j-» .^tl iJj^^Jail jji lillj /T^i-tJ 
djjjjiLlII (j^j 3j-^ f*-^ ""^^ sLiijiLiJI oLcJ Loj ((>nU"itl)) (j-u jjjS[jj 3j-^ i*-' 
1 ' 1 j ""I aJLSHJ (^jljJa Cj^O J^JJ 'LJI iJ^J • 'r^ri^^?^ I <i\c tjVI (_y^jLj Loj 
LujL>- ^jLLtlsL^Jl ^jLLfljj-Lijl , «L5e_L5t.x-o «QJijj ^jLLtlsLv ^LLajj-la ^ ti ^ , ,.\m\ 
A^iiaJI (_y^ (JjjiaJI (J IIP 1" : Vjl Ljjij iLi^jIJls- (»J^ LUjJIj (_yii3m f_^ 
«Lb j^ -^ j-» '^^1 (JjjJaJl Lai . sLoJiill ^ ^j . ^ ' I «l JlIaVI : LuLi . <ilai- (JJJ 
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5^,^ uUftl^LjIg 09^^ |jiijiii'>l_|9 

ii_jjSL!l ijji ji i_ajL«IlJi,l (j-« j' (Jla-Lll (j-o L^^ri r'l nl (^jSLxjV ejjt^ ,d .j ,ull 

i—SJui (jl (jjSoJ (_yCl)Ljj . LfcjLlli-lj L^l J sLt^LiLai! ^ ' ^ -> ■^" " ^Lxjilj^ (j-a (Jj 
3^jjl1,I (3^J 4j.«LlII (-jjJLji'^I (2>^ /c£L>J,l "IcLsj ,__>I=jjla (_y3 OJ^W 7c-Ui3 

5ri,,ilnll iii]j(_y^^^^^(jl^ jLii.SjJjilil L^l£LjiLi4-LLmVj<,.i!l 3ri,,iliill 

VI "iiialajj Ijui 3j.«-Li (^jSLxj Vj 3 .J ,Ull (_a^^>juJ SjijJls. Sji^LS i4j^^i£LII 

eljj LI, oJJl-s. i_gjjl JljJljsJI x_<i3jJI j_a (jj^Lu jK^I (_y3 La ^<uil (jl 

^^^jjtJLi aJl>JIj ^^jv^I >tujtL^x-i c^-<ujtl ^jal2llJI cjLi.2jj_i^LLJiLb .^»j .uti 

(__)^jjiJI I j^ '■•' lO"^ J j" AiA.-<ljA laj JC ,".11 J £jj ,1 ,>.l I I ,j ^j-^tlj 
tlLjtA i4_l2j.2j>JI x-a (3^ljIiJI (j-ujJj ' ^ ^U'l I i^jLtujVI (jlSj ^ j"'_' » (JjLsJ 
L^l j L2jj_i3LLJil i—flj^jij jLclj jlS^VI oSJti ^«-J-<t>- (jjS-u (_>^i^j . 4.Sji>JI 
CjLj" I ria Sj^Li i—flj^j id_L2j^_i3LLJi,l cLSjiaiJ "IjJjVI CjljLlli-VI L^l ^^^ 

3j_L.4-l.l CjLIi^I (_^ cIcJC-lIIj I'^JoUtl CjULloJI ^<-4^ ■ LT^ i_-*-. < " ' •»- J U 

JjJLjtlll (jlSj . *Lui^LI "ijjjiLjiVI (JlS MiVI ' ^ji.^'j it_iLjji3l (_y3j idj-oLiJI 
■ Sjjl <i I ritl 3Jujdl AjJLtj(j^ "ijjLoijVI cLSji;til jL>JI (Jj-iiil!l jji jj>-VI ^>jill 
jlj-i_uVl (j-* ^ J' 0^ ^=-*Lu (^^^Ljr" r til (_^_A 5^jL?e_a cLa_jIij (J-^jlII ^^ ,^^ j_^ 

.^jjl 1 III! 
)i-2j (jjjJI (3SLi>- (jl .(jjjJI ja^L^ Vi I ' ^ jj ^ (jl£ (j^£Lu (jLs cdJi ^j 

(j^ liiJtjJI (j^ iJjLis 2 «ulj ijLHi-VI (j^ SI iTii II aj (Ji«JI jLni-l 31-^ *'jj 
(JjLiJV (j-C (jjjjLiil vJllJji^iJI (_y3 iJjJtaJI jl iJllJji^LII (_y3 djLjLiLaJI |_5jl-i>- 
(ji (_yi £Gj_ti_l x_a itiSr I II i_l \l ^"^ VI j2^ I— a J I < 1 1 (Jj-aji!l I JLA (jl . ^«jjl-->ll 
»1 ji'iVlj 3^11,1^ (jji:>JLi ~ol^Sx-a (3jjjaIlJI ^^^ 4 i n i nji,!) ^J^ mi j 1 1 3^jj(J,l 

joJj 1 4 J ^1 Jj.^Il1 1 S^jJlil (JjL>0 (_5i^ (J-ai^ (_7^^ "^3^^ J '^"' •^^ .^J^'liU 
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(jLxjVI i_a^ii>.l SjLjLiLj ,__>iiSL(j ^ ^^^\ (»^^^ jl ij^jjJI SjljLjIs LalLiA (_pi^L(j 

ijj^^7-j-LJj I (Novum Organum 1620)((j_iSLfliLI 5JljJl>. 4.2j^»<ljLj^(_y3j 
IJlj* (jlj_Lc. j_i_iiuj .3^jjiJi,l j<s-jjijj (_y3 -'-> '^11 «La^LJjj dJJj (_,lr Sj^Lc 

(J-LJLstlllj 4-L>.11m ( nVl jU . ..jl ^j_jS_*2J cLflJji:D (^^JIJU ^^SLjJ ^Jl ^_^1 * iLlSjl 

sLijiIjjJLj (JjI—Ljj '. <i_Ljlj_5IL<jil ^ j *> SjjJLsJI jjjSLjj djj^ia Lai ^ ^ 1-^ ' 1 1 

S-oLjJI 3JLj_i-aJI juOjij .3_oLj«JI 5 ;_, ,^11 ^| ^Lllia Sj^UJI oVUJI 
^Luial (j-u (JiiUaLjjjVI jLjUi-l (_5i^ ^L-CnTLa (jj£Lu "i^j^Ja Lol . r-rii" . nVlj 

lijJUso 5j_iiLliJI (jl <JlijJL>- (j_o ijjjjj joJJ d—LLiil jl djvjUSJil CjLLjLjjjVI 

(_j_&j i3_3j_«Ji,l lIiLSLcI ((j_iSjaIli! 5JijJl>- sLSj^Js)) AjLo (_y^ (jj£Lu JJ.JJI 
jj^l (_yji ALaj^l eJJt . 4.Sji>JI ;-! i^al ^1 (jjjLjJI Jji»j (_gjjj (jPJl ALij^l 
jjjSLoj iJuusj . «LUi.'i/lj oLsIjJkJIj (/ajJUlII) il^jLJilj aSLUJI jKs^I Jla 
jjjjij I U -^ 1 1 «Lujijjj J vl '^ -^ '^j' ij-^3 O^'^ '^->:' (»L*j'^' (j-« p'j-"' '^j' 

(_y^ (J_2_«JI J J ^" • "J . I '."VI « Aitj L(jLi£.jj I TiL ,^^. ,".j I u -^ ^Ljj uj-iSLflj 
LSj_<ji_o (jjjL_iio LuSJj .sLuiu^l (j-« diLcLiiajVI lijjl^j^til (_gjL»JI (_jj.j>J,l 
d-i (j-«>J o'-^ "-^ )> J I n" I .ij SjLc (jLtujVlj .«lSjLjJI Ljjljji. (j-« (.jjI-j ^'jl-J 

Ljjj-iaJJ '"i-J-S J-JJJ (jT-^' si J I'l^l oJlj* (ji«JI J'-^" ' "J . <13jjeJJ I 'o j** (_y3 

.tiJJi djiajLJLA (_yJI ^i-LO i^J^ «(.3-^ lS' (_j "I '' iJ:' Oj"^?^ llV-" 
1_lj^L2j (j^J 4jJj^I LLLt-L-tla (j^ I ni'n sLLai-i ojuij :lJi^SJI aIAj! -2 
™ J '"^J <^^ ^ * ' ' ^" I ^t/jS ^^^ ^ J ^ U rt J I Q^jjjLA L^-L(t jv Lbl , Ja_i:>J. 1 tj^J 



186 



5^,^ uUftl^LjIg 09^^ |jiijiii'>l_|9 

«l_jl_i a A . ^ J "a J '-^ ' "j' ' (jj-SLu JL^jiuILjd .lIiLoJLSJ,! ojut (_5J^ j^J^ ij-*^ 
. «Ljj.j?e_1j 1 CjL_(_^ ^^ * * jj_* ?'i "if"" "^1 (_7^ JuiHaj ((«U_alS)) fiUz-t-uLiJ jj_uj_uj_a 

Aj ^ , ^ J J LuaL*. « LsLJuIlSI)) ljjLi>-l (3:jj-ll Ldlljl <i^Lfuj3 --I u-^i i_ajj|j 

tJj^Siill jl ^ J . ^ -^ 1 1 cQjjI La (j^LkLaHo iJitJIj <iASl:>JI d-Sj^Ja (j^ ^W" "^W 
^_^ i ' tj"'^^'^ * 4_»_i_LLajl (2j^IL>.LJ1 ^^* * jjjjjJlJ «Luu <:L^.>. (J-«J 'lO~^' L)'-*3' tlh* 
Ijolr (Jj-iia'^l <— ijl I ii'^l (jLs ij-a'^l tjl^ I -1 j "J . jji-VI (__>iuijJI L^jjaj lj^^>- 

(JjLiJij Q.C. I I'll i"t *LLai.l I4JI . La-Lcjl ^^ii^'^l ojuij :(3j) I" ^1 (»Lajl -3 
(_yim Lulj J^'" V cjI oKtLa •.3J<iII ■ ~ » I j . ^ j . ^ -^ o-^J i^^Jl . n't*^! Jl .^"Vl 
(Jl <n"i III ^Ltujj I 3^jj(J,l "ijj 1" "t i_^i^ LilLc, (J-<utJ L^Ji-s (<u (j-oj '.Tc-pej^l 

i»_^ljJI (_yi -^-^^^ "^ J>"' LJ-'l "-^l il'^ll i> j-<k J J Ml" LoJLi^ Sj^Li. Cj 1 K 1 1 

jjjjLuI ^^* * Jl2I1jLJ JlJJl>. ^jjJiJtX ' j -^j'-^j" Jl «L<uSJ1 ^_^-t-«-« ^J_UJtJ ^_^1 J '-^ ' ^ * 

jjjj^^)) (JlLa CjL<uSJ1 aJJb (_pajLJ ^1 JkSJJLl jj-« *^i ^*-« tIjL<uSJu Q^_*Sjtjj («-^i 

a£L>JI 3>*-' W^l -^1 'i-^SLa- (jj/LJI jj^l fs-^ jjLalu i_g JJI Pj-lII (j-o (_,-* d^plJI 

• i^^ljJI sIjljIj 
3_j^j_i_J| 3_«_i_JaJI (_y^ S-Lotlo jiLkj^l ^ Sj^lill i_aLl<^'!^l ojui (jl 
jaLifcjI J j a )«_jljJI ' ^''^tl Lol . I jtl .^"i" , ,.l ijSjsjV (jSJj i ' j" .' " ^j " (lA-*-'_3 

(j_a I-4JJJ 3Jjijj>JI (2Ajs£3 djLjLiLaJI (_y3 4ij^LLoj_LC aLajsI iSjUkj .7-j 1 nU 
/Q-Ls-i (j5-l-^ (J II ( iiJJLl /c—lUUJI (2>^ I III n^ i4_t^ (Jj*-^ Jl (J-^jlJI (J:>.jG ^j) ^>j-^ 
(j^ <:L1uiU ^'j^'-^H <IjM^u.4-i (_^ jt_uijlu L^I (_^ L^ 4^1jl1I el ^ . ^ 1 1 j tljii I ill*^ 
.(_jjL;LiLaJI TcJjuJIj 4jjj»jJIj ^ U^M 1 1 ^jji (_yjji JL>. 
£U| j_A 4-j^ Ml J II ^ I U -^ \l I j2jd\ (-ojjj-alll I Jl^J (^,jjjLu'i/l i_yijd\ (jl 
(p.aj" I II a) (jjJtA JJ'V (^->^ lSJ-^ iJ-2j(J J^^J V (jl JjJjJ («-4J^ Jl^ J'^ 
(_, I r Sjolr 3.Sji>. Cj^^^jI La lil Lai ■ J^l miIIj (jiLa^jilj 3_i^lVI ^.ajitil 
cIiuLlJ I ' 1 j a I , ,. ^" (_ylll CjIj_uQJI ^Lal (jjj J.>. (jjSj (jl 1 nlr (jLs iSjjjjcIlII 

^^'il ,^ -^11 ^^1 ^j_ii3J_l J J i"ij Vl (_5i^ I '^Jj^ (ji^ (jjSLu (j^ • 3-lJ.:5EjJI 

La (_,lr isLSJufc (jl^ LxJl .j-a'i/l (_y3 J ' ^ ■^ J (oJj i,jjjL(JI J ' ^ ■^" (_ylll 4j£^L>JI 
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f_^ p-j-LlJI i«_iLLo jL^iaLi SjJj^I j3j>^' djjiljj u/jj-lm] » '^j (jl jji iJJ^ 

(Jj"ii 11 jj (<ijj^jJI) 2jl dto I'lll (J < i"i_i SjjjaHil ^->j-» '^11 d.2j^JaJlj ijJIJjjJI 
L^jJI I i 1 I ^ J lt^' ilf-^M'' (j-* I aM U'.l Ajij ii^jLdl Sjjjjtlll (j-« y"'" I n't 

.((i-LA-iijl )) i^j^ ^^ IS" t LaJLt^ 

... I j Is ."."j d Uj , ,. ,tl ^«j.utl ^t^i" ^",11 .Uj , ,. ,tl JjLoi! '"'I ^iji^Ni'tlj ^j^l^^l 

Luis ' fi j ' ^ * ' (j-laj LftS i(jj£LII (j-ujj .d_L<iIl:>JI I Jlj^ (J-**-* "-4^' (.3-^ d-fljisJI 
(Jl S Mil p 1 < tl (_i_tuIlSl LaJti^J .3JVI (j-a pjj tUl i4SjJtx 7"jlJ-J ' .i j3-* "rP" 

5-j^ Ml J II cjUjI£LII Lg-La (jilaJj 3jJji SjLo t^jj-u jL»j (<J /<sJL»JI (jLa tLui^l 

tllL^Jilll Ojufc (_^^ij (jl (jjSLu It^jluj I sLlILlO Lu.i (j-* "J'-'^'^ ■-* »(_, Ml M I 

.3 ojl I II 3 li I II I "^ LajLi^Li /oUIj (jLx-iVI (Jjil (Jj^ (j-* i—iojv^pil 
(jJLiJI) Jj^l I.J Mill tlr^i l-^j-^ Q5-_i--^Lni.U Q^jJLL^Woj'l^l ^^ V 

1— al . JLjJ.^>JI I J * 1^ (_y.3 «Lfl_i^J JljJ i_g JJI (j^ J -a- J I II U J i r 4JVI Cf\-iJ 

cjLLjLSLII ' _ • j J (_gJLJI (_j.^vj|jj| ^^jjJiJLi (jjj^Jj^ UJJ"'"J ' "^'^ (j^-ujJa^La'^l 
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l_^j_Lifc (JjjLojUJ LiSj) (jjSLu SjjiitI <ljjj/L(Ji,l lIiI et\\\\ c-j ' ^ J (_^ OJt>^ 4j^Ij 

«3-JJJI^LII» (j,-<k «Lj-ljJlII (jjSLu 4j^JkiI (_ij^J (j I r|->-l (jjSj J^J ((_, 1 I riS <^ 

(jLi I CjVL;1».^U Qjljj^ /<si«JI L4JL1 SjjjI^UI i_ajj(j (jl Jajji agnosticsm 

''j J ' "J J' '^!-'>*^^^' djLjj^ (_y3 <ijJLLa^ ijfC j-ijLj (ji (jjSLu (_>ii^j 
(_ajju ^1 I "^ , ,.\^\ J .^ I (ji (_yi^J i4^JlJ ' ^ . ..lA", I jji (_yi^ Ljjjji^ -^3^ "^l 
(jSUjV 4J| (Jjj (jl^ 03^ (1)^-3 • 'iJ^>L==-« (jr^ ^t!^ (jr* l-*^ '^J'J^J "^"^^ 
AL4IVL1 (Jj i(j.a^lj JiaJLi (_yi»JI -iJVI Ji>s-J (_yJI J-»-ajli (jLi 3.<iSL^I f^ 
(_>-j «Lji (_^^ «U^^a£ (j£Lx-i jLflll^ 2(1 (j_« (_^L>- ^j^ (_$i (j jS_u ^^Hje-i ^ . ' 1-^ ^*^ 

.4j;J^JI (_yJI 4i]| 
2 ^ ,..\'a ^^^ (_, I iiLmi Cjj_ii^Ulj 4_iJL;LiLaJI 3 li 1 nliill (j^j Jj-siiiJI I jui (jl 

:(_yJLlII <llj^ (j^ ■■' '^"j I jufcj i<iJVIj 5-ul I ri "tVlj 5 . J , U 1 1 j2^ OJ^W 
iijljla ,_).iiiEJ i-^T^) ISj-JiiLi ^ j" '_' 4J"^I Llil^^iJtA (_y3 ^^SLill I (jl Tcjjaj-o)) 
(_y^jJjV PjjIsj^ j j"" «lIVI SjLjLila JljJij>o ^^--j Laj^ Lai i(L^I j Cjl^^LiJ,! 

j_ol J£Lj (J-0T5 J4>J L<i^ '^-^b)' • ''^'^' diljd I... liiSLilllj UJl S^jjILi 
.(((<sl«j ji j'^'-'"' (ji (j^ 3JL>JI jsjLA (_y^ (j-*J^ o' '-^ J '>■« >l '.(jLxj"^! ' . ' ^ '-^"'j 



Ijjj^ CjI JjSJIj d! I j-jLujJ I al JLJ-"ii 111 (ipU'itl aJL3j» sULlS (_y3 (jjSaJ /tJl^ 
IjUk (jjSijjj «i_jjL>JI (_yjLuJI (_yjLjjiI'2l JjSLII)) tfLcJ La ' ^ '--'J .dJlLoal ^^« ' 

d_2_Li>-j B i_2j.^»- ji A i—Sj-^v j_ii I -1 j -^ Jl^vIjJI (jjsLj^i i>Lcj Ljjo jjSjI 

Ijls I _5 (JjE-o B_5 A LaJLJr" I II a (_yjLuJI AUaJJI ijU jj (_flj^J (j^SLu (ji j^J I 

A i_2j.^»-i ijfja 3x.jjjja^ (_jJI 3Jl.jjijJI (j^ •— ^J-^ (J^ (J-Sj (_5-4^ ^j ■-ij •"■II 1^1 
3j_fl_i_<ill (j^ «GjJ.>- (_y3 (jjSLu 4_i^ ij^) •••tlAJ'-a lialaitA (3^J B i_2jj>-ij 
LbjJ . (3Jl.jj/jJI (JjjILijtAj (Jjjij_a (j^ VI La^ijLA 03^ "^^ "-r^^?:? '^' ^i>-^' 
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.(j->-^j.^l Oi^^ *— ''j't!-^' 3-ijiJii. LbjJ i_gi B jl A _i Li^ixJ jljIoIj^ S-tujii. 



A 


AAAAA 


G 


AABBA 


M 


ABABB 


S 


BBAAB 


B 


AAAAB 


H 


AABBB 


N 


ABBAA 


T 


BAABA 


C 


AAABA 


I 


ABAAA 


O 


ABBAB 


U 


i_2JLlEJ 


D 


AAABB 


J 


(_3Jjej 


P 


ABBBA 


V 


BAABB 


E 


A ABA A 


K 


ABAAB 


Q 


ABBBB 


w 


BABAA 


F 


AABAB 


L 


ABABA 


R 


BAAAA 


X 


BABAB 






Y 


BABBA 


Z 


BABBB 






CHijW 


CT^Jre*^' 


Ur^ 


u^\ ^^\ liii:: 


>c> 


(jj^ od^ 


o"^l 


^^Oj-a 



Sj^liill I jj'a CjjJj (_^I 3ia:aiJI iJI^l^ dJJj .SjjLuiuJI oJLA OJ^^ P-^' LoJ-i^ 
S^LJaJI _ 3 rljJI /oiaJjl (j^ JtH^' U^J . ,_>^ jj-ajj I 4^L«I 4jjjL^'!^I 
<_2lj_i±Lllj aJI J ,,ill «Lij^lj 3jU.jtl SjlJlVI t^^JjlJlj 3-uKJI SJ^I (_yk: 
(_yjl_LiII jl Ji^'^l Allaj (jl^J . (j-«j-II f*-^J Ct^ i-i!l JJl LlJIjLa jj'ii ii^l^^lj 

I jj^'' '— *t!-9 ct-'J' 'ijjj/Lji'ill ijSJiil f'J^ jiia (jj£Lu Lol ^ •■-^^ jj^ -Ajj" ' "J 

CjLo^mi JjLuJ (_ySj;-oVI i^jLjjJ,! J^SLII)) Jj^ Jl^J .SiuJijsJI jdJiill J-JJi:v 

Iaa t> jbj-jj .e^ljJJlULi J5La,jJI Jija . La> ^ . 1966 ^Li (^ (ASCII) 
j»Liij>Uj ajo^tj'Vl e^j^>lJj (<i£L:=iLI Ljij^ boii (128 jl) 7 Sji 2 j,j£JI 
(jJajjJI Jji (_yJI Sj^aJIj iCjI oKII (2rv 3-sLjiJil Jila LiiLoSLaTJIj i_2j^>j>JI iJjI-2j 

.i_3j^VI 4 J I iil_q.j>JI S-jJUa-isI (jj-SLu )«-J-i-i5 L^ (^J^ Ct-^' i-^'^ <lflJijJI 

ASCII Jl ^ La! AABBA JS-iJI ^ Oj^ ^J^ J^ >^ G e^j^la 
t_.,L^I^I^ ASCII ^j$ J.a.CLLcu (i^jJluJI ^>LkiJLi 7! 1^1)0100! I I ^ 

I jjl'' pj-Sj LajiJl^ 3.>.^l cjL<i£L>Jj (3jjjj(JI ) al^jVlj iJiiLc.lj^lj 3.>.^l 
(cii.s^ljJI ^,jj>i=:Ulj^ljJI(_UAJI *lj^V ASCII ^ LgjlS^ISLo^l 

j_aljlj i2jLi:lj_aJlj i-Sj^'i/l (_yJI ASCII Jl ,j_a 3_lJLj jljLc:'i/l aJ^Jt J^^ 
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3_5_LjjJI f_^ \-ti£ «Gli (J^LiiiJLi j-itaj ji 5-Ji/l I'lill (_,lr J j ^■^" (_ylll (oSLxjJI 
: ASCII cjbj^ (.uJil ^LUI JjjLsJI ^j .4^*^! 

12 3 4 5 6 7 8 9 57 ^1 49 

:;<=>?© 64 ^1 58 

ABCDEFGHIJKLM 78^165 

NOPQRSTUVWXYZ 90 ^(79 

[ \ ] A _ , 96 ^1 9 1 

abcdefghijklm 109^1 97 

nopqrstuvwxyz 122 ^\ I 10 

JLaJ .i±xJJU>JI /oJLJI 4_Li J'^h? L^JJ' JSLiil u^\.L^^\ 7-LlflJ,l j^j i^gjJI 
3jjJL>- La-jlJ (_5-5j^"^I (_yJjL>JI CjIj-lIIj 4j"ii iiVj's I rill 4 li I riliill OjLSlLlI (_yil^l 
I jl 1^1 I III" (jl t-'^^s-J (_3-^' d ^ J ^ -.tl j_2jjaj sLuiu'^l (Jjj-al (J^^v CjLjiIjJlU 
jsJ <lj| x_aj .4_uLajl 5j^ (_yJI Jjj^jJI (_y3 J-o'^l (_>^a-tJ l-y^^ Ui^ o' ^-D' 
Jjii'iiiiJ (jl (_yl^ 'j-^^ O^ ""^ ( '^■^ ' .'! '"■' '-*:'Jj) f'-'^ iJ^w^^ ''^' MJ'A? 
(JliLilllS (<uil <Jl!3\p •("^'-^'j^J ry ^^~A\ sLLai.! (_ji^ (Jji:a_Ll (Ji«JI JJJ (j-o 
/oJjJI J J . -- 1 ^ " j^ 5x.j I II I 3^LLaJVI j_j\c- IjjLS (jl^ .((Tt^jJ,!)) f_j\c (jj^l^J 
(_, li iiilnll JjLsJI (j^ '^^'-Sj L*^ Jt!-*-''' Ct-*-^' liLiJtjJI Jj^ lj-^J '-^'■*^' 
. 3_ij.jaJl! I J ^ U^\l 1 1 ^jji jjiLaJj <ijj|j.iIL<j/l j«JL>JI sLSj^Jo (jl ^ ^1 'II dJiillj 
j2j.c, ' '' ''X~ (_yILll CjuLlJuj ■^ j ' 1 1 ■ joLlIu J <"i i"i U "^ «j .uti i_)LlS)) Jj3i3 

(jl^ . JjljsJLi cAxa (^ylll Ijl .^^tl ^ ^ jj ,< \ 1^ ^1 ^i ^^j<j W-, ^ ,^ 3^j^^tl 
(JjljsJI (__>ii^j .(jjJjLjcJul 4.jjijL<jj (Jji^ S-3^ (^^j-^ (J'^ ij-* ?-t' '^^"'-'^ 

.jjjl^lj^ Ct^-"j' lS'-*-" cj-*^' j'^L)^-^ ''^'^ Ijiijhj I -s^ "\j -1 \ ^ U ^ i J j^^^lSLII 
(j 1 t "m 1-4-J-3 4_i^ -" ^ ' '■* La (jjJj • ^JJtJj d i^L-u-a (_^i aJl2j /cJ 4_jI Tc-pt-uo 

(j_a Ljjj.^vj jl Jl^'^/I 3_«_LjJaJ I '--1 j"" jLJI 3ji iiL-u^l cjLcbl^^n^Vlj • ^ ^j 1 1 ■ 
■ ~'jl^j." ,^1 3_uLoj^l S-lLjVjSLuJIj ^jj^^la'!^! 3.<j/jJl1,I 3jJlil ^jji^jjiJI 

. J^Ji^ J "^"^ -^'j '^1 • '^^l ct^ jj's ii"ill (_,lr 
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I 



l.Ua. .US?(IAI7- I 550) j.a^L. o_5^ Jl^ ^ 

(_y^ jju LiJ^j 3.> il'ij'v I III fj!^ 3_uLojijJI 4_iSLlIjjI£LII 

4 1 II J i "v n ^ . .^."11 jl^vi "J I . " ^ 1 1 J 1 ij "i I -»,ji 

(j^^ pi-p' (j-* lj.>-ljj SjJJJjj'C I II J I 4-uj1"i I illjIJ-lJI 

u^ 4_il J Ml /oJkjLA ^ '^ "I JlS^ iJohn Knox (j n^^ 
(_£_)La JiLo 3_i£LjJjjKJI Sjjjijj^l irjLSlUI S^jLla 
I— 1-lLc^j Ltujji (_y3 «_<j<l1II (JjLJuJ SjgJjj'v I III <:lSLla 

(jL^ J_LO 3 ii II 27 jl jUal (_,lf j . Lul J I III (_y3 (_7Jli!l 

^J_J_LjLj ^Jt" Mil i«Lu_U 43 7r W lO I ^_7^i^^ «Lu_U I 6 ^J-^^ 

^ ... 1 ^11 J ,^l<ll J A , ,.lt pr ,Uljll 1 ^ ,':,<tl« < <!",<_ a 

A Plaine Discoverie of the whole Revelation ^«o3->- Ijtj^j .^oL ^ j>LjJI 

jjl (>_u tjl (_yj^jJI -lajui tjl^ |_g JJI of Saint John f < " ' ' >W '^^^^ 6-^ '^j' 

jj^ ^j-o Lij I jS'^ La Ijjj.*^ Ul 1j 

J^^lAJI lAAjj.^>iji^aJI^L:;^VI(jj^j.j^u.^ ^^.^ij ^i^^lji .<Li 

.4^l^l JiJ3l.o5(> "^^'i^^'^l <uLiS^^^li,l^!^) 

~ ' ~ * *" IijLLLJjSLuuI iHU « Discoverie 
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u^ 4_iLl^ (jl L^ iCjLj-iisLjpl JL^a-o u^ Cjjl^ L^JSLIj ijjjjJI Jl-==-o (^-2 
jJlLI (jILII c-j1 iii'tJI 3JTj Miraculous Canon of Logarithms u:jLtljjLc.jiII 
Cj^j i' I III jl i4^lj_3 CjL^jI CjIjjjj (j-« LJt^ "jThy*^ /~<l ^ U^ « jojjil L^ji^ 
4J1j^_2j.c (jl i4 i I II 20 LjijLj>-j Cj LftJLjj Lc. jJJ I i—jLjSLi dj^LiJI Cjul I ii'>JI 
. jIJlC3| sLj/IjjJ 'llo^ (jjij^ joJ 4J'ii (_fljjilj LiJ^L«jaj <i2ACj d-Liiau^l 

(>_i 3_L-3 J^>J 'J^ l5^ (_j Ir j .4jjjLiiI i_5jL«II ji^\ j-iJJ c^^l lilli 

' ■ ' ^ *" U 4-uL^Iu 4 n o"l U 4jLA.U3 X_L4.>- LaLx-1 lI^^IIII t-^lA-L>- 1J._UJU 3Ll>- (_^^L>- 

^ I 1^ i—j^lijil (_y3 (Jjj^Lijil "^Li^-J "Uajjiil sGj-iLLa «_a (_^ LLtuJ jijjj I j'siill 
I jljl£.3l (a^jju (jJJJI i-iilljt Jj^'' J-L.'^" ^ ^ J 1 1-^ o^ '^J iCjLtiisljpl (_y^ 

«L2jjja]Li <— il I ii'xJI jji-^j^ . 4jjjL±1I cjI jllSju (j^ 7"_5>!' jij^"^ Cy^ ilA-'-y ij-*^ 
(_y3 ' jlji J^j .3jTjiiill Kalvin (j^l^ jl Knox (Jji^^ I j; j jI-^ (_^I I j ■"■^"' 
«Li (JjjILtujj 4j Vjjula (jlS LiS I— il I ii'>JI (<si^ (.3-^ LoLx-i (_jjii2j (jl i«^l^l 
jl i^Lila (jL^ jjj i(_>^aJe_<i (_^'^ 6"^^ '■^^-4^ '^l-«JJ I ^-^^ • •■; Ijj m't LoUaJ 
(jl (j-^-jjJ IJl^»-Ij VLILo JijJ-i (jl (_,-iSLjJ .AUilll Ijui x_a (J^ljilII 3JV (_yl>- 
,(j-tj>JI dJJi (_y^ SJijL^ LlxJl^ Ct-^' '-^-l-'-' (1>^ I— aljiej j-JJjLj Jjl-»- 
(_y^ S-uLsj^l (»l3j'i/l J:;e^ J^ oljj Jl3 CLu\<, ^jjJI (»^j'^I O^ J-« 

j_i_i_iLJ pXLiI Jl^I . jj I ii's tl 3_iLjSL! 3_L».ijjiJ 3.2j^J3 i^JLLa (jSj /da <ijSj 

, Aj , ^ « t LSjLij/ iLLiiill oJLA (_j^ (jlS Jlia (JjiiilLij) 5j^ mhII dij^Lill aI JLJeHijil 
-*■ J "*■ '^11 jJuLjl ^j^^— i ^— i-l^ C l U gUj 1 11^ n <! I (^LAJl aI Jl:>"i( nl ^ Lo- t j ^alu ^ jl 

ijll^ij J1J3-1 l3j-^' 7C-ll3JJ (_7^J • ((j-"j-" O-" lJH>^ "^-"^ » l5J mhII JJjlJIj 

: ^ ...At ^ I iiS M (j^ ^-l- lC l U «U 5j-x-oL«_a (J_jl^j_Ls 
""8 ""6 "5 '2 139 '.Simon Stevin (jjLujj .(jjjujji 
2568 139 1619: Henry Briggs >?i>J . ^jUt 
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139, 2568 jl 2568, 139 1617 -.Napier j-yjU 

(J^L>- (j_o (j-LjjL«JI (jjjUJI LliLoLijjil (j^ l-i/^ ^^-" ' jThh''-^ ?V-'^' '^^ 

.1617 aLc 5-i-ijj>ULi jj Ml "ill Rabdologiae aJc£ 
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l-jIiiitII lalc isUiJj ij^ujlj OS? 

(j-uj (j_o . fp U^ Vl Babbage ((jl-l^d ;j\S \-^ . Jj'^l j-j_i_iLJ ojSLj Lxjj 

(J^LiLij L^l . LaI 1 II Li^d^jjllll ^ .^^ « ji ((Sj^^jiiil iOLxJi^)) (Rabdologiae) 
c^L^ (_yjj| ' 'J '^tl ^ galley <i3 ^^ I . U II 3.^v^l)) 3 ^^. U t .Uj .... ^Ur 

5 jl<ir fj!2 Jjjuil J-^^l (j-a >jiSL!l cdJ j j^J Ji^J i;>j (nc fj!2 5-a JlJ-" i n a 
La (_p .(_JjjJlj jjJljsJI jLjcjV L^ljLa-" I iil (jSL<5J LaS .^ i . ,.^llj (_jjjiaJI 

C5-i>-*-" j-i-^J-'-'' Lj-'-'-^J ^ Ct-'^^ ^ (j-* "^J^' (*'^J^' 3-* '^J^ O' "-r*^?:? 
d-lj-La ijjljijsjl (J::a-a ((CjLxiijiJI » ij:><-ij i7-j-LiJ i— aj^J ;'-*^ ' ''■J i JJutil 

.<JliLiljjLc.^i! j_yju pl^^ji-u 

II ti LT^" , ,. rt ^I^jjUj)) «LLsj_i;i,l AljLjr"l( llU ei\j/^ , ,i\ iii~A ly }\*\\ )) «Lc,LLu3 ^j^Lxjj 

J S i"i t) l-»^ajl ^ 1 • •■ ^ II (^^ 11, -il .^U.tKi i^l jLJr'ii III (jSLflJJ n_!j_LilJI (JjJl>- 

, (jj_uSLt_a 

^LlaljII 3l=ijJ;j^l jl (i(_,ir^tll)) Jii-Li IjloJ i>Lia 249 _i 643 ■ 'j '^"' (_^ 

(_^JlII lioj^jiuJI Jl>-G L»£ isUajjIi^l jl "'"'I 1 l^«tl« ijjjtju^ (2ha 3 j 4 j 6 J 
(_f l) IX (_jJI 1 (j-a 4_uLaj^l j^L^j^u Aaj^j^ (<u Jaj^ji J-*J ij-<iJ.<4S iJ-«-«J 







aii.\^ii asj^uii 


j_jjjLJ CjI ot^r 


643 X 
249 

5787 
2572 
1286 
160107 


643 X 249 

9 X 643 = 5787 

40x643= 25720 

200x643 = 128600 




249x643= 160107 
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IV 


4 
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= 4 
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l-jIiiitII lalc isUaJj ij^ujb OS? 

J J in~i ■><X I (_yjjj(JI j_Lo^pJI jji 249 (jl ^aHi (ji ,j-« J^"^ 'f ^ o' iJ^ 
.(2x 100) + (4 X 10) + (9 X I) J jL^Iil jjkojjoj ljui(jlj 200 + 40 + 9 
9 (_y^ 643 t^j-cb ^-?^ J? ' ""' o^ "^J^ Ui^ 249 ^^ 643 ■ 'j '^"' (_^j 

)<— a 5j_jLI11II )«-<»^>o tlili JJt-1 iCjLHI (j-« 2 (_y3 (<u . "ilj ■"•■'^ 4 (_y3 j<u lIiIJljvIj 
jl (j\jj_o ^ .^ « II i^ljLjjr" I 111 JlJlj sLlII ojLjfc (JjiJiJI d-fljjJa tc-u^) 1 1 j ' ^ « ' 
jLlo-lJI ^I C^^I (> L7^l-«J>II >^jJ.I LT^ IX jJa_c^l ^1 jiili . (lii^lii 

)> I n't J iSjjiu^ 36 ((CjLtjj'iil)) )> I iilj i5jl>-Ij 27 (_yji cju^o > < iTill (jl jLjc_t3 
(jJI 3 Jlj djlj Mull 3JU. (_yJI 2 Jl J.<i^ LLik: (j! (_yi«j Ijuk .4lo 54 iTjLLjj 

atX^M ^ i..)TVjt "^'lu^'j^ '"' 'i7«72->_,-,-,ll j->.,.; ■^-. ,.-.l';ll '^\^ 

II jU I III! Llikjijiiili Jlju .25720 Jstoijj .40 Jl ^j^ (_^ jUmtl I jufc (j^ 

.128600 jjjJI (200 ,_y:i*jj) 
'(' ^ *T^ ' (jT^I f^'^j'^O ^iSLJ ij-* H^*^ 1 i is <n L^i j_yju 5l.ii Sj_Lo (jl 
(^jJa^l (<t3;JI *-o IX jJa_uJI ,j^ 2 Lujii J-o-^ l-iJL^ 9 (_y^ 643 t-jjjiaia 
4 t_5j U ^ II As^jJI «_a 3 «_4.j>o /oJJ .2 + 6 = 8 S-xJl^ 6 j-AJ Cj.:>o «_SIjJI 

.5787 (_yjfcj djjEjUill (_5i^ J ,^-y \ jjjJ^j 1 7 (_yl^ J .^-» 'I 
jt — 'I (_yJI jJaJJ . I j ■•■■^'' uIjLlUjJI 43Jlj «_iii LuLa 40 (_y^ 643 ■ _ 'j ■ ^ tj 
25720 cjIj^I o>^^ ' I >^ (^Jj-^^l (>^jJI (j^ >l^ (jl Lufc jLstia IV 

i200 (_y^ ' 'J '^"' I Ijji-I i(4 (_y^ (J-^J "^^ (jr^ '/J '^"' Lijl ^jilj (jl 1 nlr) 

. 128600^1^1 

(jl JLa_t3 ' ^ ^ * _■ 1 1 I j '^* ' (_jJI «Luj.j>JI )«_LaL>iil ' '"^''^^ <1j1«j(JI aLxjVj 

.5787 J 25720 j 1 28600 jl JlcVI ^><i;»^ l5jL^ 249 ^ 643 t-ij-cb J^^l^ 

249 ^ 643 c-ij .;-. t dJJ J (j^ JisilII (jSLxj ci^i^ . 1 60 1 07 ^i'^?-" Oi^J 

.((i^jLJajJI)) iljiielxajLi 643 ^J^ 249 ' \j ■>■' jl i3j>" (jr^ 

l_Lil (_y.3 (j_<i£Lj (3j_iL!l I LiJ^jj I j • "■-" djj^JaJu ^ 1 • "^^1 *'j-^! O^^-^-iJ 
^ j" ' ' Lx-ilj ijjiJJ.I (j-o I J-jJ V LiJl (_gl "" " ' I -1 Ia . 1 1 « ^^^ iLajjjJI (_jJI J !■-''' 

,«.-il ,1 1;% . Il« ^1 I ^"i , ,.l I M'^ ^ 1^ 1 60107 (Ojjjiij jj^ Lol (__>IojjiJ .4_JI 

160107 (_gjl I iij JJx. (2>c tiijtjj i(j^L«^^:;ai(_,lr <~»ljU.LII J^(j;j.j>j jijJLic 
160107 (j_a 128600 jJljJI \b^ ^_>^ tt ^. U . ,. II ^ oJljs^Is 4_La Jal jl 
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,„j} — tin ^jjLuj jl 31507 ijja (Jal jjlc: ^ i±ijtaj liJJi jju i3l507 ajaLii 

jjLfl (_fj^I 5j-aj i(jVI sLSjju LiJ (jjijjj , Aj ,^^ ^^^ 5-aJLa-" i na CxjlS (_yJ-II 

«i_L<j.c. f_^ 3 J MiLm'^l 3_LjLxk)ljpl cjIjL^I,! (__)iaju (_yJI Samuel Pepys j-j-jjj 

l_Jj^i uLiiaj J^JV^Ij OjJil l—ll I rl-*- (Jilo H_gjja_L!l (J^IajJI^I (j^ J_UJ.SLji£ 

3_i_LifcJLll jLJjbilll j^ i^^ o' "^-ir^ d^ liiia i(8 X 7 ijia) 5 (j^ J-i^'j 



7 



-ij-LtaJi SjLtiu) I Lj£\ 



7 

X 

7 3 
2x 3=6 Cy^jJiS\ iJ>ji=l 

6 jLv'i;! dJli- ^ 6 sIjl^I v^l 

5 (7- 2 jt 8- 3) Lji^ o5;i j-ji=l 

50 djlj MitH 4JL>. j_^ f*^>" '^ j-^ 

56 6 (-Ju 



56 ^7^8 i-j>^ ^IJ (l)La I jSLai 
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l-jIiiitII lalc isUaJj ij^ujb OS? 

(j-aSjj iSjijvlj aj-^lxMja 4 i nli „ Jju (ji (^SLxj jl JlCsI J^ (ji j_yjLj i-iJjjI 

(j-a 3^JJlJa^ L^l (_5-l^ 4| I III I nil eJJt JJ ' ^" I (jl (2>SL«-1J " ^ U I" -^ t I « <ijSjJ,|j 

jlSH^Ij ij«^l2ILcuXI (_7i^ jj>-VI ^ ^ « J 1 1 I j ' ^ « ' jjLxj Jl>1I 4ijL^ j-i^ ilsLalll 

diLa^LtJI 4 t Mi'tj 4j^L>- 4 jo itlj )«-IL<u3 ^-»j-» '^11 jl Ji^'^l (jl LojJ (JjjLJI 

.^JGJI 31^ I II L^3^ IJlcLo 3 ^j^ '^11 jIJlC.'^/Lj (_>^Li. ,_>.iaitji 
i±xx». 1/ajjjLc.^iII pljllil (JjjLjiI jjk JJLtil JijJljsJI A^^iJil I jui (jl^ jl2J 

x_<jj>JI 4_lIuILo . jl ji£. Vl ijji (2r'"jj j'°''" tlr^HjJLilLo (j^ 3^^L«JI j_yju • '^ ■','\\ 
^ ^ T* (j-*SLjj i<ijjj/JiJL^I "IjJLjim ji <_jj_LiiJI d-JLjILoj t^-ul I ii'>JI <ijJLDJi,l ji 
CxJL^I sljjjj jIjlc'^I j-j.*^ (J^I (j-o 3.=Ejjej^ ia^LtJI aJJt q] i_^ (ji^^SLaJI 

j_ySjj ^ (j I iiS )t_a 7r j'ir (<•> ^Jl^ ^_^1) 4_o^^ (I «LLllL?t_a )) a) gUj i nS a1 4j>j'ir iro 
(jSj5-i (j-U-Jujil (_JJl»-I (jl I ^ .':."sl j^ia iSjjj^ JajjijLi 3^^L«JI eJJt (__)l3jj(j 

•■(j.u£L«Jbj3-ul i.i-»JI 3JVjLn_jjSj3_txajjLi4ll 3jJLliI,La '-iSj^'^ 3JVjij t_uSi (jl 



10 
1024 


9 
512 


8 
256 


7 
128 


6 
64 


5 4 3 2 1 5^1, ,,-,11 
32 16 8 4 2 1 4j^jJ4JI 


'•(j^"'^ (>"iiI1TiU (>gLa (>u 32^L«JI Lai 


10 
1024 


9 
512 


8 
256 


7 
128 


6 
64 


5 4 3 2 1 5^1 ^! gjij-« 2 
32 16 8 4 2 1 iSj^ 



i—ijLia (jl i_!jjj/L>JI (_y3 aJlJt" I iiU (_^L(iLll AUiiJI (JLLlILuJLI (juLk Tciiajj 
iiJliLjjLnJil ojui (j^ *>:hf^ jl JlC I Jljvjjj . 2 jji ^LujiJLI^I "AjJlinil (Jj/Lj/I ji 
jLl^l JJljiJI I juij ij>jLlJtiJ jji-I JJlC: |_5l jl (JjLjI^ 2 aI JlJcIjjI (^SUj il 
<i_LjjiJ_Lii d-JLlILa -^J^ d"U, ,,\jt . jU" , ,. I (_gJLll (jjjLjjal jl (ijjj^al)) jjfc 
■.(JjUjijI jLjIli-l III ii-!e-i SjjiL^ <ijjLai:>JLi ^j, " ''jll 4^0111 oajjjjj .(_Jjj>-i 

. 2 jjk Luk 3JUJI JLjfc (_y^ 
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2'° 


2' 


2' 


2^ 


2^ 


2^ 


2^ 


2' 


2^ 


2' 


2° 


5j^| jjj,L_u2l 


1024 


512 


256 


128 


64 


32 


16 


8 


4 


2 


1 


t_^jl_cuJ 



t^Ljjl t fi" a I ^ *i ' 1^ ^'^ (^-^' (J-**:H *(j-*Ji-'-u'^' <djo t fi t jj>. 1 ^Jju ((J-*j1) 5^.^ 

LujlI (jl^ ^I^ ■ I j ■•■■^"' jl ji^'i/l 3jLj^ (_y3 (jLlSj^ia ^^'^ 03^ O' p3^ ^ '-^^Ij 

(J-jIj-Is JII^Lj 1— i-JJ-J OJ^ I jSL&J i{i_yj^\) Sjill Ojui (_5i^ « jajJJ Lc,^ » xu-u\ 

.(3 (_5jLjiJ 2 (JjjLji^U 

1 j ' ^ « J ' jIJlX.1 3j^ Jajj^ LoJiJi^ <lj| i-iJjJJ (ji (_yji 4jJbJI Aj U -L 1 1 

4 <i f ii°i (Jjjjj i(j-LAl<jjLc.3iII \-'i^>^ oi-^^^^ Mj-*^ (.3-* ^1 ' "U CjjIS I jl ijj>-VI 

.4 (_yi 64 t-j>^ Jlj^j LuI (_>:3j-iii .(2 (j^LoVl uuli) 2luIj!UI iJblll (j^ 
. Li^^uujj Lc.^ ^-'^^^ '^J.'j ''^^ jijj-i^j • 2 ^jutll i_^j-2s 1 1 J ''' j-LiJtIiJu Ijljj 

64 X 4 = 26x22 = 2^ ^"^ ^ ^^ =256 

; 1 1 j«i-^ ijji Vjj (j-L<iIbjLc.^iII 7"j-taj LiJLa i4 (_yi^ 64 -'_; • ..^"Ij 

64 -26 _ ,4 ( =6 - 2) _ , , 
4 22 " 

.cjL4jjjLc,^illj I -1 j il . ..^ jj^ (.3-v-y i-x-a^^iisi tj," j ' " (j-dlim (2)jJ^ (1)1 

23 ,9657 t_jj_uaJ >il<i^ . Liiajl J^m j-al jji j_i^t jIj^! j-o J^UlII (j! VI 
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l-jIiiitII lalc isUaJj ij^ujb OS? 

jsJj i(j-\_«JLjjLc.j_LII «_«.j>>jj (J:JJJl«JI (jjJLji (_yJiljjLc.^ Jii-LJ 1 19 , 2739 (_y3 

.(IO^Lu>Ua, ,, i ;I L. Jliai IIa ^ cuUbjLiL^iJI) 

I ,379590 = 23 .9657 ^cIjjLi:^ 

I ,234949 = 19,2739 ^i^_^ 

2 ,614539 = (>.<uJjLi:^l pj.4ja^ 

461 ,7299 = ^[£^1 JjLla 

46 1 , 7299 =19, 2739 * 23 , 9657 o^! 



(ji (J-SUjJ . ( _, m"i I I I jl i_gj-Ju^ ^ILjj jI (_gjjiu^ ji (_yJl-<U jl (_yjl-ij ".AjitltJi.l 

(jA-sjj . L^l J Jt^=tj cjL<iljjLc,^i!l <— ii I ii-v jji Lui ' •* '^tl *>^?^' o' jj ' ^" ' 
i_il I ii'>Jl ijj>^><-i (ji <ijL<uJjLc.^iII cj^ijLS^ (JjIjl>- ji cjL4JjjLc.^iII Jjl jl>J 

SJjIj^I 
I . I II -»- ^ "i «i "^ nijLoiLji'i/ i_f3^ I— il I ii-kJ SjjJlc L^jJa j-jjjLJ t^j-^ Jtil 

(<u . (aj^ I 0000 d-uiiili LiJ>Ua^ 2 i,^!) I 0000 5^1 ^1 ^>o 2 Jio bl JU^I 
301 I Luk (_yji3 ■ 'J '^tl t_j|^:v (_^ (JjLill) i^jlJUJI JJlC: liilj Jlju i_. iii->- 
4j^ Mir (»l\jl ^juji 4£JlJ 2 /<ijjjLc.jJ f_j\c J .^^ '."a 301 I (j-« I t; ^-^ "' .SJLi. 

jjk IO(jj,L<j>U 3 iiiiitLi 2 (.uJjLc^o^ iJSLikj ,3010 jji i^jJl»JI tj^lj 

/*\o,30IO 

k j^i^t^ s_>^ Cy ^ f»^j'^>l Oj^^ ' 10000Log2 = Log a: o J) .210000 = a j^l^l ^ LLjjJ (*) 

j-o)j ^ J •"■'' * V^5 tCjL^jjjL^^UI Jl^Io^ ( ( 1 11^ 1 4_Lc L>. ojJaA a jJljuI CjLjL>- jJl^ ^a\-u^ 3^*5 

(f^>^0 ■ Log 2 = -^^ : j^ ^ ^j . Log a = K.D ._£^j D ^ IJ 
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iSij-oLi!! jjLj 4j^ I'lir (»LSjl 3 < J I ri I SjLc Ji" Mil i_gJJI j-i^iLJ i-iJjJl J-2J 

■(^ • •■ ■-'"' (_y3 2 J J o" I nil <_jjjiaJI n_gl) i—ijl I ii'^l I Jl^J Jjii" I II a JL».JJ V 4JI 
0-il£ (_3jlj-l3 <"i I II t_!j^j n_^j^l (Jjljia (2^ i~i-»- jll i_^ fj-^ J-flS lill jjj 

, U , ,.j"ll •!-<! U , ,.j"ll ^jja (j\^^li jhlxj (ji I ijlr it_!jjjji'iil I JUk -1 j'-" (_7SJj 
'" 1^ ' '-j" ' ' ))^4^ LaljL?-" ( III ^^lo 2I ' 1^ ' "j"' ' Lai .^_^_i_uJ_L^I Oa-tdU^im^ ^_yJI I ii'^JI 
Jljsoj 1(_j-i1 I II -kJI >U , ,.j"l I jjfcj i«LLa^jJI (jjiJjiuJI (_y3 aJJ-"i imU (_gjLLlcVI 
.2 (_yl^ ?H'-'J' "^ <i im'^j La^jlx^jij (I 6 j 4 Mia) (2>J-iJ-«J (_jJi I ii'kJI >U , ,.j"l I 
< 10 (_, Ir J . ^ ^ "■ 2 (_, Ir 3 -1 ■■■ ^tl ij i20 ;> _■ ■ ^" 16 x_a 4 tjLa IjSLaj) 
(_y^ ^ • " I ' j ^1 Ja_<jijjm AjLJ-"i I iijij . (10 jjfc 6 J 4 J (_yjl I ii'»JI .U , ,.j"ll"a 
3j_a I6j 4 J-flJJ) ,2>J-iJ-«-l' ' . 'J ' ^ "' 0' ^ jlt* "■^k'r^^J iS-laLiJI ^Iji'^l 

jJLjsJIj 64 = 6 * 16 (jLa iJiSLij) ^U-U (_,_«_LjpJI jJlj>JI JLi-tjj (ij>i-l 
. (8 jji 1 6 J 4 ^jjjiil (jil (_yjjjLt4ll .U ,,.j",l Ij 18 jji 64 J (_yAajjIlII 
5jl^L2JI ajJLJ (jl (j-SLflj MJLa (5j^) |^l j_a j<sJLjjLc.j_LII [j] Lj^jj il 

.(^jJJjlII (jJO^ 

^Jlijji. 1000 J I00(3jjjjl!I JL^Li] (lOu^L^Vl ^ LIa J.«jiJI) >\iUa 

(Jjj-I (j-a Sj^l La S 100 (_jlr J '^^ 'I 10 q^Lljj^\ J-3jJ (jl '-7'^^ (o"i) Sj^ 1^1 

Si 000 jjjiJI 
jjl '•(_5-Jj La (_yi^ Sjl^LSJI ^^'"j i(_yjLii! 3j ijj'^l (JlJ-tui! 2 jjk i_jI^j>JI 
J ,_;,j_i_ijJLll jJl^I 1^1) iOOOj 100 (>jjJlj«_LI ,_yx^jL:^l lUiiijllI ^.ujjLc^ 
3) 2,5 1^1 3 J 2 ^juii! ^L-u^l lUmjllI^ (316,2266 j^j 100 * 1000 
5 J III < !Lj 316, 226677 («uLjjLc.jJ (jLs (Jj^i SjLijuj i(2 (_jlr 2 ^j,..n ^ 2+ 

.2,5 jji 10 ,j^L^>U 
5 K Ml U SjLic: (J^ ti JJI i-aLiJl^VI ijjjjLi 3^L1=^' 3ia2J clu\£ ajjt, 

jJiJi) (5jjL»Jil) jlj£[llll 3jl or (j-« A \l ^i" , ,.VI j^VI £LJl£LaLl 7c_u^i jl 1 1 j" "J ' 

t^^LUI loJLl ^loi^n^L. 
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l-jIiiitII lalc isUaJj ij^ujb OS? 

>\!L<ta . lOOOj lOOjJi^Sji^l^JI jIo^VI «^j.<i:ajj^iiilJj»ljiei<^l(3£Lxj 
ilJt (jbjuJla ;3 1 6 , 226677 jjjiJI ^1 LUglil lix^j^ ,>o S^UJ,Li LjIoj ^ 
, U,,.j-llj , 1 77 , 82764 1 jjfc (_yXjjLi4JI I ^ /|U,,.j"^j 316, 226677 j 1 00 Ujk 
3 J I riilLi 1 77 , 82764 1 /olbjLc.^ (jLs /oj (j-aj . 2 , 25 jj* L<^j.<uJjLc.3iI ^jjI . ri->>JI 
.(SjjUIl) jl^>^l 3-2j>i3 JjJljsJI (>syj 2 ,25 jji 10 (jjjLj/>U 

5J| I rl U ^^.iaj (_gjjlj I 1 j 'j ' ll^l^l JJlJiJI Jl»-JJJ (Jt^JJi^ jI ^"U^'i IJjJ 

SjjLm 4.2j^i3 Lai . ((_jjl I ri'>Jl .U , ,.j"l Ij^ , ,. I : jll , U , ,.j"ll i3JL>J| ^jjuk (_y3) 

.5-Sj1 I ritl Aj U -^ 1 1 ^^ I jjl'- 



2 


3 


100 1000 


1 ijjki~\ 


AM 


= 2,5 


GM=316.227 


olk^^i 


2 


2,5 


100 316.2267 


2 5,>^l 


AM^ 


^2,25 


GM=316.227 


oUa-yll 


2 


2,25 


100 177.828 


3 5>i-i 


AM = 


2,125 


GM=133.352 


oik-.^i 



i^LJ-i :kL^jA\ ^ AM i ^^aJ=i i^jA\ ^ GM 



J_l^JJ «L3EJJJ (J^l£j| (OjkUij (j^ 'jLH-^ (I^'-'^' (j\-lmJJ^\^ i\ oUllj (jjLtuil 
(J ri J -V l_J_aj LoJlJi^ -iJllLll I n->il\ jLj>>Jl (_y3 JlJU V (_ylll 4_Li<iail uliLg.1 I rill 

(l^^iLsol j<iSL>- (Jj'^l (j-u-i-cv JlJU LiJ^ 7c_u^l (_gJLll) IJlJcJjjS I III j<iSL>- (jjjjLtuil 
<ii^lj^ O^ i4x.oj^).^ Ccne-Li-a i (_ylll Anne «(jl)) (jilLJ 1 590 aLc rijijij-LlI (_yJI 
i_ij.i g| nn I III! I'll iijj i^^jjjLlI LSjJo^ John Craig k^j^- 03^ JJ-'^'^' ^ _■ 1-^ 1 1 
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A^:aJjl i_x^l^ Jycho Brahe (_^lj_i .r i_,$lai\ ij\£ .tjljjijJJLi Hven (((J-^jLA)) 
i_jS|_jS11 jU-oj^I cjLIo (j-* '"' _''^* " '^'^ cjjI£j i(j\ '(I rill . "ilj .':.^ jtio liJLui 

cjL^JLjjLc.^ aI JlJ-"i II Li lOjL-oji vijjj i_gJJIj i(_yjilj-i ji^LijtA Kepler j-L^ 

.i_jS|j£jI 4£jl>- (_j^ Sj^ilLlI <iJLulj^ ?-'^J l)^' (j-* (.3-*'j^ oLlLula (_y3 j_uju 

Isaac (j-u_jjj (Jjejjil 5jj3 (_y3 (jj/Lj/^I j-xj>- j^jjj (_yjilj-i (J-*^ (_jjj<ji jLaJj 
(oiajLAj ilJLA J^j i(j Mir (_yJlilJI J'^'-'ll jJiJi) 3-aj^jJI (»>L»-II (^ Newton 

d! LcJLJJ Lc, jj (JJJlJ CJj^LII (J^'^I l_^^ Jl IAJ-SIlI ijS^ (S-I i<CuJlJ>JI A^JjJI 
«LuLjj.^SJ| CjLu_uL>iJ| jj^'-^ ^_^IL>.^j_ujU CjL<WJjLc,^ aI jLjr"l( nl^ olt nl Jl^ 

f_j\r ij\^ I960 aLc jji-lji (_yl>-j i LiJLa. I j" ^ "' (_ylll ^jJj^pSLIVI I _. I iil^^jJIj 
i_*Il^ l^jjij (ji CjLjiau^l (jjjjijjj (jJJJI ^jjjlJI (jjjjljiil JLlo^O )«-j-«->- 
(jl liili (_yJI i-fljlsl il^ i^^HClujJ V Sbl C^l^ (_ylll 3_uiljjLi:^l JjIojsJI 

((cGLftJiJL^)) '.j-i-uLl! \jJj^ ^-y^^ L^li -'^"t' ' .'J' iil^^jJIj 3 J I iiL>JI cjWI 

Sjjljiil IJlj^ Lai i-_iI I ii-»-ll Sj_i^L«J,l d-iSjjlSjJkl (JjLji^I (_^^\ (j-o 5Jl>-Ij LlulS 
aI JlJ-"ii iiLij iSja^j^l (_y3 3_i I iiL-u'^l jlSla^l Ajii jj-o '^Ij J j"'> i4j(jl3j i_g JJI 

3 i I II 20 L^a£ ^ '^a f_j^\ cjLjI I ii-tJI «lj->-l (j^' LuSLxj i5jjL«J,l 3j^jjl^i. 
.<tj|jL>ol (ajj-2j (JjLjij (_jjl>-I ojutj .(^SLSj ij^^^ 
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t^\^ 






12 



I 



2U^UJI 4l^\ i_jjj V^ J^'^' cr^ LoJti^J . L4I 

3_i^Li.j I Tudor jjjij_Lj 5j-<-ul i-iIj_La ^^L^ ji^j 

(2>jjJI l_y-^ dllj-jJLlJI J-J^l CjI J.>-Ll ((j-OliLlI (JljJji 

^-i>-*-i^ i^jLj_oj (*-J-2J '^!-'^■^ uLciia (_jJI Vjj^j 
J^j iSjjj'^l 5jjL-axj SialcJI Cj^la JlSj -iX?^' 



/fl_J a j^jA_)^j— a a_La_i_uj 1 ' ^ M " 

!»_5_lJI ^j_C 1 ' J Ml 4-jJS JlJ>.| 

J^^a 21 4J1 ajLjj M J 1 11 1 Mill 

■O " " ''"^ ^ cJ-^ Jt^-J' "^ 
' . ' ; " 1 .1 1^1 ij'l>13 U^ij 
^1 tj_^SlLiJI ^ililj-S-a ^^ t ijr 

(Kircher jj13_^ La-ijljO 

j_^| '"^" <J dlJI JlJ^L111_1» 

j-iiJ 4_^-3-^ ^j^) 1 tj "j <^ i u> 

^_^| (/«J1_«JI (j^Jji^i iajjLlLI 
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. (»U£>L! ^ij_o ^1 a-cijjjj a^LuaJi (.^ij'^i Jj_^j 3-«LjiJI cjKJiai 

J '■^'- (_yJI (_yjji jJI -' '^'j '■^'- L^JLi L^J-iJ UJJ '-' Lt^' «Lji>iil (j-o jl jjl (^Ji-^ 
Lul J I III L^IoJlLo (_5-3j 3_iSLlIjjKJI (_JjiII tlAJJ 5 j-^ jj^ JJLsJI ijj^m 3 ^ , U J 

3 "' JJJ ^J .'"1 ^-^^3 Lj '"" '"' 1 580j 1520 (_yALc (j^ l-i^W-^l '■^^'^ -^J 

(j-a ^ 1 -> '^11 CjLl^SjI (_yJI S^LxisI il£Ljj^I t_!jj^j Jajjij (_y3 3jjl o<"ii iiVI 

(j-ituJI Cj-il^j . (ISLj^j^l) JijJljsJI j<sJL«JI (j-« I j''^ ' " I j I -^ '"' Cxjl£ (_^^ JJ-'^' 

^> <"i I III JLLs it_!j.j>JI ijLiJ (ji ijj^j .i±xjjIj_l1I 3£lil,l -' j T' '" Lljl^ (j:^'-*-" 

(J_<j.j>o 3 ijiii II 1 30 3Jjj Mil ,j-« Cj.2iLaJl 1 588 aLc jbi (_ySj 'ji>*^ o^ ; ' "^^ 
ij^ Laipi 3Jj^l liilj ^ iJiJJSjVI JjU...S!\ i^[^j -j^ 8000 L4IL0 ,_yii^ 

<La- 1 1 II aj «1_l2ILo i"i i intj Sj-liL^ (jjLtuJI ojui Cxjl£j i4 niii n I 97j i_>»-j I 6000 

4_l-ll J iiiVl (j_i<jJI Ci^\S (J iiS^II (_5i^J .SjjLUI (_5i^ SjjL^J _'^'^ La-jl I n't 

<-, ^ I u" , ,.l j^j » ; ,^ tl «LL2JLa j.j^ L^-lSLIj (Jj-SlJI t-^LuJu Sjijij^ *>:^p 
*J ijjuJI liJL^Jl 3j)_iKjVI SLliil (_y^ liJjU^ cj>\ii (^ 3jj_tKJVI ,j.iuJI 

^ j ; C 1 J i4_i_il J I ii^l (j_ii_<jiJI (^^ j^jG Ijlj-iial i—kxAiJI -i J_;-»l • "" CLiJcaj 
(_j_aj) CjLSIj.j>JI lj-ajLJ-"i I iilj SjjLlJil (_yl^ 5j-uSL!l ja^jji^ (j-* Ij \l A". , ,.l 

jj_a (3-J-J (^J ' ' -^ i-^lj •tl /c^^^^j_*Iu JJ-* jJl ^1 1 ( II Jtl ' ^j -^ ' -^ ^^^ ^jX, jJl ^ I II it 

n_gj_»l3j^ J "C i"i t CLu] i-f^j^»- (j-o iJiijLc 4 Miii II 76 i5j-<-u (_yjLj-<-uVI (J^Lsjj/'al 

.(J^j 100 (j-o (J^l 3j^ mi J II /a-Aj^l I ii'>- dulSj i4 Miii II (_g I j-ilSj*^ 1 j-cuicj /aJj 
lajij-S jjL>-^l JJ-* * 11 1 1 III! ' ^ '^ < ^1 ^^j_A 5j_iIuLj_a «L;t_uJ ^j-^ La (JSJ tl)^J 
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f^l-al I'lVli iiVI lIiI I rii iijjl,lj i^^rl I nil Cjlj^l Lcjk C7-^J t4ijtJJl,l <1^J>JI ' " • J ^ ' 

AJX.J I Lb Jajj>J.I (oJLiil 4jj|jLiII iajjJll I .J I ri t «(_yji (_gi J 1'' (j^ *>^^ 

d-Lcaj^l jl i—sLinsVI I '^^ ' Lijlsi (.Ij-lm) jJh£L (jjjjLtuJI (jj-^l (j-a 4.>-^m 

m I ri""t lI^jLS La IjjLjj iSj-oLHu Lj-lLo Vj . >. a J 4_lL<iC SjL^a i(t_!j.:>JI jl 

id_LL>J,Li ' ^ ' ^""' Sj^jejJI cj^L>.jJl^^iiSI ijjjl£j .Sj^SLiill (JLi^^u j ■ ^""' L^Li 

Li|ljj>-I i_i»-l^l CjLxjjej-aHJIj 1^1-1^ <12j^^ (2>^^>t!-^' *— ^_>*:J llA:^ (*^ ''-'' « 
dij jlj-v aLlLj j_ilij LoJLl^ I 1600 aLc 4_,j^ liltj i_2jju (oJj) . L^IjLJeILjiI Ju^ 
Jj-a. i—iLl^ Jji ii—^j^-jaJUIj 3_<jlj jJI ,j_« <Jlilj-L<-u J-«-Jj iWilliam Gilbert 
jjjiJaJJLo (JJjLj, dS \ , n't (jijj'al jjl <lSji>- (jyl^ 'l^ O"^" i4JLi-3jJIj ^j ' "jl-^'*l I 

La 3j^Li.j i31ji2JI 4^jjjJi,l .U^ilj -^11 LdJj jji 5ja-l . nil f^^ (jK La j<uii (jl 
i(jjj_jjj3^jS 4j Jt^j l_^jJI LLaiJI (JjJJ .SJjjiail SjjJtoJI Cj^Ij>.jJu L^-lo (j I <"_> 

4^jji*il JjcckJI ^^jljjiil (_yl^ I jj^JI (_yji L^iLiij^l (_^l l5^j>ol o' (1>^ Lojii^ 
dj^l^jJLi aLlHI (>^jj^I SjLjtJI (_yJI JL4C: JlSj i(>^l iiilJ(_y^3j^ljJL>JI 
dVjjfc -3_5>J ".^j -ij^ ij-" liJLLii \^\^ (M^' (jjjLjI f_j\c- 3 1 J j -^ 1 1 (jisLLlI (_yJI 

tfJUk (_y^ ijliljl J I n tl j_SjLj< L^ -^J^^ Lt^' tiJLbS i^J^JtoJI Jj '-^ 1 1 JojIjj^ 
l^^jjJaJI Jajlj.j>JI oJUfc (j-^-JJ '-ij^L>- I'ijJjjJI <i:>-LujJI t_<jSLa jjj^ jj-* (*y^' 
/<sJL«J, SjjLij sLa-L^lj i«_£lj_oj J U -^ 1 1 «_^|j_a (j-A-p LaS J '^"aVlj jj^U^I 

(j-a liLI J j-j-c. (_yJI i3Jj_aU,I j-j-c. (j^Lo'i/l (j^j cjLal . nil ^ U %~j ijjj^JaJI 

I J ' ' --■ " (JSLijj jL^toil lj'-^"» •"■ ISLla iJjjJaJI <lL>jL>- CjjI£ J^j . Cj Laj U 1, 1 

(jLS jl^^ .4j3.JS1jVI sLLiJI (_y^ cLu\^ (_^l liil:;^ 5j_jj-a2JI cu^U-jJI Laf 

Loj_4.C (jJ^>-^Ui,l i^\S Jl^J iSj^l jJI (_5-i^ IJlaIiJLA ^GL^JJVJJ ^ U .J jLajJI 

jjL^rs-jjj I ~ » I u u -^ 1 1 (jij^ (jl jiill Lj-A LxjkjL>-j jLa-Jlj (j I u . ^ 1 1 (jl .(j^j^l 
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SjL^Ltuil (_Jjji.'^l 3 J I Mj'tjJI (JjL^jJI j<uil (j-« O^ '^J .3 ijii I rill iJ:a-<-u (_y3 

ji 3^L<ji (Jl^is (j-*j-" ^ "j"' (_j^l '^^j-I' 3x.L<jJI (_yjkj i(j-ajJI (jjjLiil SIjI 

3jl <"l I nVu cdJij i*^ Mii I nil ^3-1. (3j^JJI J„' '''"^\' T-La-b jLajVI (jSjSJJ 

Ajjj i(_y.4jkjJI (J^IaJI Jajej 3J| <" i nVI (j-« J^ ^J •'^-^J-^' 3x.LtuJlj dij^^jJu 
iJjjlSLa i4 Mii I iitl 3^jjji Lai .sLiLajJI 3^LcuJI ^ U , ,.lj . 4 nii , nil 3Sj.jv l1*j:3jj 
^Jja- t II 1J ti'>^^ , ,.\\ \ (^^l»_a ((4_Lj.iaaijl ^Jj> I iia)> ^ o i n 1 j_^L>- jL^->- ^ '-^ ■ "'j ' J^J^ 

. A jj (J^ (_y3 3^jU^l I 3^ \_uA, I 

CjVI SJlCi ijJLufc q\S jl 1 1 jj I 111 IjJ ' "J a Ij-ol (__>l=jj(JI Jai. (JjjLj^ jjl^ jil 
7c_»l3ji (j-o) 3-jjl I II II aIj^VI fjyj\ La d_2jj_LiJ ' 3 3 J >j"' (lA-«-' SjiljUa 

Jlj^jJI I JLA LJ j^jjj J jl-^ll JlJI^ i3^'^I j-« (J 111 Mill 3jjlj (j-uLiS .-.I , ,.L^ll 

Sji^l I nil ijlllj^al (2>« O^ L<i£.(__>l3jJLll Jai- L^lo (JjjL2j (ji (3S>-«-l (_j^l ^ij'j-!' 

SIjI (_,-Aj (cj-jJjjj_l1JI) SljijJilj n_gjljJI pLjjjVI (jjjLlSJ 3JI fj^j 3jjljjJI 

jUejVI ij\£ JLaS cdJi (J5 x_oj . {fj,j^\j^\ ^^Liji^ L^ JlJ-"i I nj LjIj_)JI (jjjLiiJ 
I I J lilt cdJij ii_j_lJ£J (ji Lolj ' _ 'j'^"' tjl Lol Jijv 3JLiji^ ^JSK-a (jlSLo (_yJI 
(2>jj_ija_a SjLiJtjJI (jlS Ji^j .(J^LaJI ilai. JjJLalll <iii3J «L2jj^ -^3^3 f^^-^ 

^j^' * f^^l J' 4«lLdjL>ijI ^ji^ /c^-oj^^-Ld ^j- t - iT i T ij ijJjk-uaJI 51 jLjc^-i ^j I nil ^jyl^ 

<i_Ljl JLjJI Cj Laj 1 < I U J <iilu -1 j" ^" tjj * ' -"JJ (J-34^?^' CT^l '^^l ' 'I.I.' p3 ' "■^'' ' 

.3JU.jJI ^ ^ . ^ aj 3^iaj(JLll (jJLc'i/l ^ (JjLik (<i£jj I'lUII i_^ |jL>. 

3 1 j^j 3 <i I iiLa. 3JLiaLA 'J^'^l (_jlr j-ilSLjVI SjLaji! KJliLuiL^I ijjjl^ jil 
3_c.jjJa_a 3 J olr jlj^ (_jlr J j . ^ ^ 1 1 CjljLill JjjLc SjUtjJI pUalxail JLaS 
si(_^ j_iKJ^I ^^jj (^SLj /oJj .(j^jjGll Q^jv^m i_JL«JI (_yi Ijjj'i'C a'^I fa^JJilj 
»1 <iUI d_LJuJ^Uu »1 «iUII ^^« ' L^JJJ (jT^' ^—j '^'11 (__>iaJtJ VI ja^ill iiiJLI j jj-* 

-' j ' " (j J 1 <" 1 Ij (_j^i^»- i(j^-Lo3l (j-L>-^L«iI SjLjLa Cjli j-j^ ijulS ijjj^^l 
Ij^j'C I II Samuel Pepys (j-u^ljoj Jj^jij-o (jl^ Laju^j 1 1 650 aLc j^IjI (_y3j 

VI .4_lISjJI Cj Lo-lLCJ u SjLajJI JiJJ_^ 3JL<jtA (_y3 J<"ii"il n_gjj;ajJI ^jU. ..\l t 
(jj_«_4.ja_j (2>JJJI 5j3Lji3l (_y3 JjJLiiiJI ^ — ^'11 I I J I lit JaLi^vVLi L-uuus\ 4JI 

I JUL) .d-LJ-LJ^ULj p 3 "' "j * " (j^J ^-i^'^^' J'^?-* L7^ <ijl<W>JI Sj-jJkJI (j^J 
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J_«_«JI ijic ij^ii^hXl tjLAII (_yk: (jK JlU .(JLuiJ tjl j^l till S3jJjj>L!l 

.CjLg.1 1 rill 3^Lu^ (1>^J 3-Lt3jJi,l /nlr J 5.a-l i nil /nir j LilLillj 
CjLjjjjtA (j-<»-^ L?-^M'' "■-*-* Andrew Wakerly f_^j£\j jjJJ' f-^J 'J^ 

aI jLja-" I III i«_o jLie-jJI <iJ_i-3j_i -^ j -» . ^" « :cLil;S (j^ (JjjjJj (jlS i_g jJI jj-2Ji,l 
iSjj-jslJ i2jVT «_iL-3 (^>^Ij Ol-^ • I 633 (»Lc: liLI jj .((i^MIl CuVI J-J.*3- 

jljjcj 4 i I II 30 i_jJl^ (j-^ 4 'i ((I ijS j»L23 'J -^ j'" djjiljjJ cjIjjJJI ijjjlSj 
^IJjI (_yJj^lj i_^^ -o^ i_^ Cherry Garden Stairs "jj/im o-^j'-^ L$J J '''"'" 
Ja-SJil f_j\c ^ -^ j ' " (_jji».l ji^j . 1665 aLc tjj-Ll 7-Ll»-l i_gJJI tj J ^ I U 1 1 ^Lij 

djjjjLill 4jj_JSj2l <4jtltlj (_).a-iJI -ijljj I ij I II t • ^j ' ^" ' d-AJv^^l LliXj) .4_l!L1!I 

i'ijjjjiSjlIlj "ijUijj^jJI jjJljsJI i4j^ I iiSllj ^-»j-» '^11 jl Jx.jI '.<_!Ltu:>JI (<si^ 
(_^jjcj ^_jI<JI «USjLiII jj imSIIj t_gj mhII i_i1 I ii'>JI . i—c^S-l I i_xjjiSjj i)«_ijj,l ^tjJ^ 

. Sjjl 1 III! aIj^^I ^js>- <— ii I ii->- I j"u , ,,\j\ 

(_JJ5^>OJ tljL^vl I II U (JjiLl£ fj^ d_J_L«.C (JjLjij3J (^^I^IjJ '.A-lmJu^I joi^ 

jl ^^ s?lj cjlal iiiUj cjLcLfljjVI 

(J-<_aIj_l!I j<uJl2jj l^L>-Ljij3 x_o 4jj^^£jI <J1iLlDJi,I (<ijl»3 ".CjLjJqXI c— il I ii">- 

.CuUbjli:^! ;oLoUII .4jjlil!Jll JjIjLsJI j^loielxoiLi 

Ij I iiJ-La cdJi jLsolj 3_ul3Jl1,I (2>3 (J III iilj -.-jU , ,.tl cjLvLiJto '.S-Lt^jJ,! ^Ir 

LbjLul S^jjLA t3i>^ ll>^ 3-iSj-a i_gi (jjj -sL^jI iCjWIj Cjljj'i/I aIJiJ-'ii iiIjj 
■ III iiLcJi,! .^jijloil /oj%jvj I'll ^lutl ^Jl^ <-_i1 I ii-vj " t'^ ^ a 
AljiicILjiU ^ ■-I • "llj (Jj^lj^jJIj (_yjlj3l plj-ii ?<-J-*^ Cji < I II (jjjLiS '.SjjLtil 

.c_,Lu^Ij<2jV^I 

4jjjJIj 4jjjt±ll CjWI p-l^l )«_ut>- aI Jiitlij/I a2jj1s jcjIjuj Tj-uj ".CjIjjVI 
4-Jjl <i I II II (j^jj^^l Jlj-3jj 3_i^Ij^^ JLx^l (_y3 jl CjLlUj(JI fj^ 5-aJLJ-"i i nU 
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(JjJaJI . Uj U -^ JljJlj>o (_5jl^^-l3 ■((j-^3-'' ■ U , , '^\ CjLcLjJI 3^Lu-3 joi^ 

jl jioj iJjjJaJI 4ijj(Ji, SJjJl^ (^Sljiaj ijLajVI Ju^ ^J-x-a oLsol (_y3 tLiAI 
(_yi CJ-'^'j (jr*^' mL'-"^'j 3.<jJii4!l (_^ Sj^iaJjl iIjjLiII ••tiJJiJI /<ik: 

.4jjl «i mil aIj^sI CjuIjjJij 

<i_j_aj^ tLJ-i-i^a CjJlj>-I d-ijjj (Jl's i"il oLsouj ((<iloLiJI A i nji'sll)) (2>c IjiJJtJ 
Sjjjjjjl /njiill oLsoLj 3(j-vjJ,l SJjJl^I 35^J-^I J-a i-dJ j ^oj- i n'tl Ji^j . 4jJ,Lc.j 
jJjj_Ls jj^ ^ ^ '^"'" L_3^_t-u y ^"r^r ^n L-LLaJI ^ -*■ 1 < ^ 1 1 ^] JlSHjlj tt j i ^^ I j , sUjLsellJl 

Loj-ja^ (jl£ i^jJI j^al iBjljIAIIj jj^jj^l »Ua^l <Lul£Lauj 5j.j>JI jJjjjJI 

Ijl (2>JjJi.lj ^IjJI (j^ J^ alj^VL t-cibu q\£j 'L|>1I 4Jf (ji^ t3:iLuJI (_y3 

<3>Lc: j^a-j (_yi«j pj^l tjK Uj .^liLoj^l 4jSLJjjKJI S-uijJSLII ^^I Ll^IiI 

C^J 4_ijj JiojiJI (j-u (di3jij.jItA Jri^ 4^^Lc i4jLcjj <ij5tA 4^^1.c) Ast-xscus 

(3_j.^j>OJ SjL^tlLlI ^_^ j_^^L>.Vl ^J t rnl ^ J J -^ ' ' 1 JlA *_i_u^ JL^ 4^jL>-j JLljlII 

.l*LlIjjI£jIj J^^jJI (j-a LujJI x_<u^>J,l / " » I ^ . U jLtjIj iTcJjJI 

(jl^ tlA»- (_5-3 .^ aU/'j 4JJI Liioj ^1 SjLJol SjLaHJI (_y^ 7-LtiII q\£ ji^j 

(^^1 a M ,,rii aiir^-^^Ji liijj n_2ij.j^>u 4jtLjiJ oju (jLSLs i^jLjlII j.2aji LoI 

(j I ri -»-l (_y^ J ,^"al Lj^LflJ LaLtlj JlJJLJ ' j'' juja a 1 nji'CII 1". 1 n 1 III Jiil 
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s-A-ual^l ^_yjl Lai o" 1^1 ALka-ul 1 Ju^ jju /cJj . «Lu.u_jLoJ1 ^_^_^_u_u^1j ^_^j?t_j_tuJ, 1 
L^^Lc, <i_i_«_Lc xuuusljji Jiju iJJjlS (_j^l iLdlillj Cjl-Liisu^l (JlLa n_^jj>.'2l 

p-ljLjVI j-ij-^ "l-^^W (jr'j'^' 3.fljJ(jiaJI I j'ljU-^ 7->Li^^l 4^j^ CuIjlJ 
iJltjeri^j i3 I riji'vll 5UI , ,. (jjlj-i (j-a (j^L»It>.VIj w^ \l ,^",aVI ijjjl , nil ^^j^.j>oj 
"^ <i itl I ri U ^—lLsIj iio Oj ^^*JJ jjkl^Iill (J^;*- CjVjl I n'ltl (JS i»Lai I— iLill 

<ijjlaj " ' '>' jjj'--'"^l ^jl T' Cj-iIS .diLuiu^lj jaLtJl J^Iaj x_a ^aj- i ntl JS i"i t 
(jl Vl iCjLaljjajVl (j-« J-JJ^I CjLiicj i|_0jl^J>Jl (j-a j_uSLj I - . -^ 1 U , ^ 1 j ilj 1 1 111 
"ilalSILa <ljii>- 5jj3 Js .". j .':.^ xjLjiJl (jj-aJl SjL^ x_a diJLi.) <ijl«jLll i>JLifc 

.cLuu^jjillj «LLt;LiLill a^LlII (j^ 
(jJJj_Lj j<s_<-uLj i(J^'iil (_,-l-C l^piSLiI (_y^ ' 1 " J T* SjjiJ' iJjuk cJajjjl JiSj 
'"■ ^ ■t'-' (_ylll tGj ^ Ml «_a j<ija.ijiij JaLujVl Ijjtj i(l727-l642) Isaac Newton 

(J-aG (_y^ 3j-^ (<U1-»S (jjjjjj I'lQ I iij (_jlill ^^J ' ' Sjjj-ilJl (jjiSLtJJ . 31-^'^' 

jju VI jLc ' '"^ ' siJI J < i"ij 2 (jl£ 4Ji £L>-j jJ id-LibujJl (3^L2j>J1 d-ijiljjj 

(J^i>- jLajj (_5-3 ' '1 1 j '1 l^^l-T* uLtujI (jJJJ-l tjl^ Jiia . dUl ^j", , ,.l ^jji iJllLcLji 

(Jj5^>o 4JI I II a i_^ ^LlLa J<"ii"il Jiia .4_La^jJl dj'^'.tlj 4jjljj_ijill (Jjl mil 
(_yj| (jjL«Ji,l (Jj^j>o (_y3 i^iiS (j-a (J^jSLlajSLII (Jjt^ Li^ ijj-ujjj ijji.V (jjiji-a 

3_AKj (jj-LaJ (jJI ajjL:>Jl Jj^>^ (.3-^' j'iKUtI jLjcjI JjLs- 4_cSLIj k—^j^jlII 

JLa_a 1^ 4jj^J (JjI JlSj .12x^^1 lillj (_y^ Ljtli (jL^ i^JJl j-a'!^l i31jft 
(j-c: (jUj-Jl (_y^ Ij-iia-c: <ljLitjJl (_^l 3-J-bjJl T-^L-oVl ^js>~ ^ pLajJl 
i> -a- i"i 1 4 J "s 1 111 g| J < <i -a- 1 1 1 I ih'ij joj (j-aj Ij-Uj'C 1 n 'LijS (J^L>-j .r-Jj^j-alS 

t (_i^a_La (J ^ Ml LaJLi^j . L^^ O^ ■ (j '•^ 1 tl ,>>^tl •_j_<;.>. ^^^ (^ oUll cic j^ t- J l 

j^j3 t—ijLa-iJ "LjLSjij <iILaj (j_a j—lIlSLII (J jj i<iL«jLll i—ijuus xJjusji ^J-a 

.aLwiJi 

3Ll>J1 (_y3 ^ 1 jl 1 «_ijl3ljj,l )«-J-<J->- *u3-i^' (jr^ iIAJt!-' *— '.^''t' '"'I*^ '"' -^J 
4 J <iS 11 (Jjlj_LaJl JiJ-J^ 31j j . ,. I |Ji>o Sj^-tilll (JjI I II U ^^JLS>■ Ji^j i<ij.a^jjl 
dJLft-ci f_j\c (^Lj'^l jui 3^jJ LiJl ^J ■ (Sj-o Jj'^ (O^ cdJi (jl^ La lj_u^j) 
i"i I ri J I fj-^ n^js>-] Ajj^^ L^Lflj 2 4j^.aa^ djjEjILi CxjlS (_yjJl ^LLiisu^l 
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.(_^jL«JI julL JaLiiiillj pi JljVLj 3.I1I0 SLp. j-x^ jj^ 3JaiJ jj-« ^h^i 

Plato (tJ^Msl) 1.4^ Ij (_yk: tjK(_^l i^jjlj^l liioiiiil S^jjII c^l^ 
. ^-Jiij i"i aj ^ , ^^ a I "i " ^ jj_a3 (j\^\j^ pljQjLj ^Li-aj-iiitlo i(j\j>JI cdJi (_y3 
(jjjjLtJLLajLi I j*^!! .^^^ \ J j .".i ij-a (jiSj EUea « LiLJ)) (j^ <ijj<jjJi,l oJui Cj^j.ajj 
->j-» ,^tl j_jSLiiI| ij\ ^^^i^ (jLifcj^l (_y^ Lajjfcl jjl jdll iZeno j-yjj Parmenides 
I ~ . -»■ J I ^ 1 (_yILllj I LLiLifcJI (_y^ 4lIjLiJI |_3j1-2j>JI ^'^*' (j^ (_, 1 V" I (jl ' • I t-^'j 

.« jLvl^l)) i_f3-<-o J^jJ "^ <ij|j idJa^iiLo ijSJs (_yjfc *>t!^ ^H!-^' A5^J Sj.£La ^jl 

: (J-lLl! LU I (J^JjLaJl!! (_yl^ Jl^IJJU 

. Ijl3.|j 4Jj£j (jl (jSUj V *lj^l 4J La J^ (jl -I 

,j ^,^tl ij^ jjSI JJjlII d_uL^ V icj.«JC^ ^ a J ,^'.^ (JS JOJJCJV (jlS I jl -I 

.Sji^JXJI l^jUuJ 4^JJlJ>J,l ^04] (jr^l ta^?^' oi^ 
I 1 jj'l 'J CjI oKIu i_jj<ill jjk Lft^JjI : (j^ 1 1 1 II I 4r'i7iaj.j^ (j-ufclj^l tfJUk (jl 
(_,_S_lj i-dj-ja- "1 1 1 /n I ii->JI (jl (ji^ J-yj O'^-^Lh O'-^ icdJi ^'-^J .Lkajl^pJI aJLc 
(J_lj.| «LUi^LLLo) I 'i _; '-^ ' sljLc (3^5^ O' (1)^^-*^ "^ "-"i^-^ sljLc (jlj i Qju 
i-il ,^al ~ll eJ-it J .>.aij . La^j^ ^j^ J-" ' ^^J''* " tJ^-*lj-J (j-^ (aI A-..I , ,.tlj 

"iJLa i^l^^JI (_y3 -' j • •■ (Jllal jJ '(_J^ l-<ij£ Lajij^ lt-^' -' j • "ll 3 , :^ a I r, ^ ^^^ 

V Vjl .A J i r -1 j • "II (_y^ J "Cii i I J i(A l^''«i mil) SjJLa^ 3Jai (_yJI J '^_; • " 
liJj-Jtlj (jl (>S_«J V i^^l iLo (jlSLo (_y^ (jl^ Ijl VI ^a^uJI tiJj.jalj (jl (jSUj 

V LlJLj .(jLSm Ijufc (_yi Ijj^j^ -1 j • "II Ijufc (jSLj (oJ Ijl (jl£-o (_y3 -1 j • "II 
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(_j^Lj,ij 4_uijjiia CjIjLjjlj jajjiLflll (j-« i-^/i^J 4£jj>JI (JjIj>o <3 Jl^I . SJj^ls 

(jLs I Aristotle ^lajjijl oJLlaJjj Aquinas ,jj,Lij^l (_glj i . mitc^j) •(_yJJJ g| < ,% 

cjI <i K II (_j I r /o-ifcjLSLai i_^ 3_jjllL2IlII 3jjijjJi,l i—iLaj^lj j-yj J-<Clcl 
BjLclj <_kj^.jLLll (_7-L^ aIjJlJI (_7-L^ ' • ' ^ '"i -1 A \ J j -^ Liul£Lb 1 1 j"''''j 1 '>■ "J 

J^j ,3_i^jjijJ,l (j-« ^TpLi. 4jjij^j CjIjLo^ >lSI^I fj!s UK (jjjltl <— <!J>»J-II 

Francis ijj^-i^ o "J ' ""'Ij-^ Jjtj 3^1-^^' cj-'I i^>L«JI (_y^ jjJljsJI aLiIaVI 3^^ 
t5-jjjlii"ill 3-<jijjd,l j?^:*^*- (_,lr (<ii«JI (_yjii2j tjl (<sIl:>J.I (j-o (jl^ Ji^j .Bacon 

3_ij_iiaJI ^llLa ((j-Jj-j-i aj^Jljl (_gJLll) (J^lSHJIj (Jj^LillJI i— il i ri-»- «L>-j JiiS 

■- _■ ' ^ ' (jl dj^L>- ^jj ' ^ ' Qjjtflja TT 1 fit Vij I L^j^ (j^W^' ^ 'i-Sj^i^ fi j • "II 

SJlJJL^- CjI oK (_jJI Vji r-LljeJj • J-yj ;<-* J .^^ L<iS jtt^jjJI jjlSjiJ (j-LfljL«j3 
I ij I U ^ (jjSj Lajii^ Lajialj ^ 1--^ ■^ 1 1 1 i_icM^I "^ J ' ^J lilljijj .d_Li2j CjljLi^j 
Lb^L>-j . L^ JLa-'i I ri t i_£j.u< (_7l<JI uli 1 K 1 1 I ^_' • "" djx-ilalj i_ajjL>3 ;- 1 U^ I LLa 

^^^t ^LAjJ jj-* 1-4-'-* tlA-*-'-* *^I-^J^ «LS-LX^ jJ_»_l-£3 L^Hj jj^jvjjl ^^^ J-iyj "^l-^Jj-LiJ 

-n ^ ' "II ^js^ Aj\-Luui tcjjLjj (3-^aIu ^^jy-LM (JS jjjjjJlJ l_2jj_u LbLb t JlJj_j ^^_^-*Ii 

.(_jJL>JI I j « ' "--■J L^^Li (_yl>-j c^jvjja JlJLo 

j^XjJu S^iLc -" J • "II I j « U ^ J (_jjJI <3l inU (JiijU . (—flJjLtlill (__)iuLjJ jjjl I JljJ 

Jl^ (jT^I) ^1-^ ' "j"l I 'ClCj-lm (jjSj^ it j-ojJLi 4_lI^ j.^ i^JJI (j-*j-" i_P-*-'J '^ 

5 ^j , ,.^ ^ 5^jU^l I 5^1 moll SjjLcu^ (^js>-y Llx^J (j-a JJJlIu Jl^J 4lljU (jjSj 

jLLc <ji!j.jtj La j-Aj i3.x.jjjJI cj^^jij liLa iv = s/t (_gl j^j^UIl ,j-«>-II (.^^ 

5X.J I rill V J 3_Lj| JQjVI 5^J I rill U _J j-Oj-J l-Sj r ri"*^ i*|^^l (_j.3 -1 j ■ " jJ^Uol 

p ^g ' " '1 lJi_3jJ1j JLjJlI^j i^j_fl_uaJl ^*-Lj-1 (jr^ ^Jjjl-i-o jJ^Lv fiLua^LLLa p t^" ' ^ 
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(j-o *l JG-jI SjLjIjJLa 4_Cj_tuJ .Uj^ , ,,\\ I ij-jjj 4jiL>ol j_ujuj Ll^jjj cLkuti! 

jjIJjJI ilLv (_y3 5x.j I rill j-jj^ Jj^ LjjLiJtA (IjlcL^ -i j • "II (jjSlj LojJ^) 

(_yi IJl^ 3Ja_i_ui_JI CjIj_lJl1!I LtUjil lila -(Xjlj /a^xJI Qi^ LoJii^ i_gl) 

4jj^jVI 5_ojL>JI jjl 1 i I J '°IJ isl^^jl 5j3jL2jOJ r'i?-" ll>^ 3-<t>-LLll J-jillll (JjJLA 

aI I II y^\ p-ji I II "t (j^ '-'-'* CjJjelLi LiJLa iila^j^l JiJi^ A^j-uAl aJJt Sju^j 
p-jl I iTill I JL^J .«Llu3j3| 4_ujL>JI Sj^ j_uG iJJj>o Ij^l I Uj ^ , ,. ■ U ^ . .." (_ylll 
(_p <i_LjLLll (_y^ Lojl^ 32 _i jJlSjj i3^j_tuJI <t-<^i3 ^ — ^ "j Jj^-* '^'-' '*-*i^ 

. g j-ajju 4ji^jVI «LuiLaiJj 3. j^jJu pjl I iTill j-oj^j I LaLs-i 3jS iTi i ihI 

(I J I iiij) LJj^Li jl Liiai liJjjalu (_ylll ^1 1 ii-vjI 4Sjj>. JjIso ^jejIUjj 

(j.SL<u I L2jL<ji I aI "i 1 ,i" j~ I (jjJI jj_ojJI aI Jca-'ii iiuj 4_uiL>JI j-j3G Cjs^ 

(i)v = u+ a.t 
(ii) s = u.t +^ a.t^ 
(iii) v^ = u^ + 2a.s 

CjI a K II (j-« S^j-ftja-a S^Lc Sjjj-aj (_yJ-«3 calculus (itjl j i ii-»-» 3 oK (jj 

«U^L>- S^JJiJa^ (2>^ CjJlXJJJ /jJi-«J (jt^I Jl^ljillj CjLlL4JlIIj I'll -»-IU ,^1 Ij 



l_5JJI «(_j_lL«J,l (jl J I i|->-)) Lol .^"j-x-a «CLjLj JLcIj^ al Jj-"linLl i(Jjl i nil (j-« 
(J^l (j_a -^ I '^_i ^La LLjLjiLS-ij 1_ujjL>-Ljj ^-lo^jJI L(jLl>- f_y^ 4-o JlJ-" I II t 

Lijjj iLLsLjI^I (jjjj^I I— fl^jj i^jJI j-yj I ^U .r, , ,.l (_ylll 3 . : U , ^ 1 1 3JL>JI 

tiili (JiLo JlJJ-»- tjl J 1 11-^ (jJI J^ljJI (_y3 r'Li'e-l l-iJI 1^1 'SjtJJLa. iJll La- 1 U I ,o a j 

-ijj^j^ «Lc.jCLil i_gjj| 
ijjjjaim yo yo jjjjJI j-Aj (IP^tH Qi j ' 'i**- 5^^ ^S^^ Cf^-H J^^ ij'-'^ liJLLifc 
jj^jv c_aj.al_a «Li^^^jJo Jl>.1 dJ 1 1 II t -ijlj-a JJl)-^^-* ^JA>^ C>^.^ (1)"^ ^J"-^^ J-'^j) 
^_ysj^\ i_3 ji^ 4j£ (3^-X-i JS i"i I ^jX\ JlJ Ji ;> j I ^ I (_yJI JjJlJila jj>-VIj j.^>»JI 
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(j-oj (J^L>- -' J ^" "■ " (j-^ ^J-'^-^ JiJr!^' o' 0^w>-^ ■ ('^-iL^lj oLsol (_y3 



S = t"* - 4t^ - 3t 
dJJj (_y3 «Q^j.jj/ (jjSj 3JjL«J,l 0J14J IjuioLi- 4jiL>ol jjjjJI j-J-iu LoJiJi^J 

IjLjk (jl VI (j-io-aJI t_gjl I ril <iILcj_<ji) i(jjS I rill )«-»^_3 (_y^ J-A LlL»-3 JiJrt^l 
Lajj^j . Ijiii^ (J-^ dJailll cdJj (_y3 <iCjL<jiJ q^ sLul^jJI 4IlII.»- (J-ujJ x-iis^l 
«LjJI Jljju 4^LL> QJlxj (JI3J V 4JL3 icLLaii (_5i^l (_5-3 ^iiLo J-yj ,•" 3 '" Ui^ 

(jjjjj i_il Mi-«. j»l JJelLjiLi (<ijjVI) "ijiiucJJl 3x.j_cuJl «L<4J^ -^"^^l (l)^*-*-'J .ua^ 
j—iillJI (Jj-«-o (j^-«-i LiJI 1^1 '(j-«>^ 4 J I II flu 5^1 I II U jj"i i"i t tixJ^v !(_,! I'^LflUll 

(jLa -§- S^MjJLi (_ylaju 3 '^ ■ "J " 1 1 3^j_uJl (jl Lxjj . JL21i>U ^'^^Itl 

Lla) . ((j_o3_LI 4_ijjiiILi 3^LJi,l (jiiia jjij) _ i^jLtuj 3 .tx->ni ^^.j^jJI 

dt - 

(Jj^Lfllll i_!L<ji:>J(jj^jj jj^j (j2 (JjjSJLI 5jbSj leibniz (j"m i n V) j-aj (^ Jiir" I II t 



(_j_L«jj . SjLaim vJliuVjJI ?ljj>-i (_>ii*J (_y3 2I A Jiir" I n't Jlju joJj i(jVI i"ilo iti 

lj«t^a (_^l I Jl3. 5j_jj-a2JI 3^LJll liJJj ^^ Siijtill liilj (_y^ S^j^l 0^-T^ 

3_ij_^ 3^1 I II l,La ijj^jJI \jjt (_,lr 3 ^j , ,.^^ Ijijv J j.^a (j-*j J^^ J:?>f" 
(jLufcL-LLa I (j *l jjLflJj) '(jlj -^ '-^ I I imI L<i^_tSJj (j_a^l I '*^J J A ,^11 ^j_a ljL>. 

: (jl£ jj lil .(_jl i?-^l-flll!l (j3jj-i i—il 1 11-^ (_yJI J ^" ' ' (_ajjj, 4Ja.2JJl ojuk jii^j 



V = A = t' - 4f - 3t 



:3li>^LaJ,Li J^ L1L3 



V = -^ = 3t^ - 8t -3 = (3t +1) (t - 3) 



: LoJlJI^ j ^,^\\ (_gjl 1 11" (3 jt;^^ltn 3_uVI 3^j 1 nil (jl (_yJ-«J I Jufcj 
t = ^ J t = 3 LajLi^ (^1 (3t + l)(t - 3) = 
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^ _ dv _ d's 
dt "d? 

(j^j_o 5^1 I nil jl ^~ •"■! jl (j-^j-L! 'I J I nil U 3^J-ijJI ^^LSjjIiLi 'LA^L J . ^ -» ij 

L_L«_Lbj j-Ls a = — = 6t - 8 j-a jij-J' fjl i n" (jLs I ji£ljij .(j-ojU 3 i . nilLi 

dt " 1 

3^j_uJI I o^j"*^ OJ^ o^' jl",tA^lll Luij ,t = - -!- J t = 3 32>L«JI ojut 

, t = LajLi^. a = -10 J it = 3 (jjSj LoJlJ^ a= 10 jlso j ^.^11 4jjLula 

I ' • " ■-I 'i x_a (j^^jLca (jjSLi (_7^J i(<ijJLcuJI d.<^LaJI JLukl \-J-it L'l.'cS.<uj) 

(J_oLS (jIojjLj (j-' 1 "' j " l—i^ ijLa . L^IaISLj ^ ,^'^\\ (J^j>o j-yj i_P-o LjJj L*3 

(j-ajJI Jj^ J ^,^\\ (_gjL<jiJ 3x.j_cuJI (ji I ''-^y (Jj- ml (ji l-y^L«^ 'J-yj 'Lj-'^a-SJ 

10 l_jjljjtA jjjj^ pjl I ri'ill (j_jSLjj iS-Jj-a'^l l_uj^lj^ *JLi (Jj^ ^tH^ = t 

Lgjc. ("SJt^JJ ijlLLu 4^j^l^ LJl-ij pjl in'rll I JLjfc (jl^ Uj iioJliiJI ij^ aljLflf 

(_gi 4_ol_oi (j-SLj jsJ 4_Ji J j "a J-tJJ «l-J-3 «_Sj (^ JJI LLaiJI l^i . jj_jjJI JlsLj 

sLjJLjiiill 3^j_cuJLi (_5-i-«3 (_yl!l ((4_uVI 3^j_cuJI)) i>\ MO I n La L^J^ j-i-*-' ''-^y^i^ 

, (^ * '^ 'I ^jj^ «LLALLLa 2l 5^p^ (J^i:>. cLxoi-Lfl^ *-iJj.j*IL« p t n^^ij 



U^ LjJUa (jlS Lojii^ (lAir!-' ' j ■^ .':"'CI (_jjJI (JjJl:>JI tlili d-uijj^ L'Li$.<a-i 
yj x_j TT-jjici^a jjLc n i-ix_L>- (x + y) i < I j C A ^ 3jL1S jj^ ij^wiJI jj^ (jj^ i'?nll 
3JVjlj JjJlj>JI i>_i-<;--v i_*jj^^l_i i-jHSj (ji (jS.<i-i jl . (jV^^ja^ (jIjJlC Lxjfc 

La t_u«Jj (jK i3_LiiljJ,l 3_u«J t-jjj C^ I jl lillj (_yJI S^U-JI 3j_u LxjjJ 
(ji (_yji L&jjj^ I'- • "'i (_y3 4jj(1II ojui ijji i_2Jl^Ij . ((__>ii.2jj I J SjJaJI) (_, o i nj 
LoJlJ-C. Sj_LaJI 'i^J Lt^ j-SILtuJ (_yjJI Jj-SjJI JJi^ ^^iii'ill (_5i^ J-<k La jj.^>^ 
l^jdl i_i^>LII I, . iii'sj (jl ^'_;;l-^tl (j^ .SJl^Ij SjLaj 4jJLaJ » l-^a |0 (_^jj 
. L^jJLa- CjVLoIbvlj 4_(SL«i,l '"'I ^"alj'tl L2jjjtA "-^J^ 
(_yJI H J J I'll i±xx>-) H + T j-iojuJI aI Jij-" I iiu 3JL>JI oJLA i_pjs-i (ji (jSjsjj 
l_Lj_aj jj 4_Ji TcL^I^I (j-oj • ((__)iL2^l i>5^J JJl^ (_yJI T J 5j_LaJI i>5^J JJl^ 

iJLs iT (jjji.'^lj H I i»Ijl^I -.LLa-S^ (jLLul£Lal liJU^a iSjo-lj j2J Sji^a 
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S-Sj^ia Jcvjjj .HH, HT, TH, TT SJSLJII uuVUJI j^j^^ J^ ^"«Ua Ll^j 

litjC ■^" ^1 ujJij IjLs . J.>-lj (_>IlSjj 5Jl>-Ij ijls u^i^ ^ J , ^ -» 1 1 jjLlSjjia 
S-LSLaJil JjljJaJI ,_^ J-»^-=tJ SjAiiJI jJa^JI jJlC jji n ci^^i^ (H + T)" 
|jLS_ikJ ^" ^ ' II jl Aj U II jj j U CjIj_o (j_o JjLj;E_a JJl^ (.3-^ ^ j . ^ -» I I 
ijls ^ Ll!j..^->J So^lj iSjjIs jj! LI4. (>a ^m.m'ij .(H+T)^=h\2HT+T^ 
JJLc (_jJI j—uiiHa 2 Lufc (_5-'kJ HT Cj^LaLjLA Lai iH Cj^LoLjla (jr^3 Cf^J^ 
S-jJLfljJI » U ^ 1 1 JJLC Ljy; jj£ . IjlSjfcj ...(jIlOJJ SjJa 4_yi^ I :lj ,^^ CjIj^ 

' l^a 10 J^l (j_o LlUU. (_y^) iSjSUIl cjVUJI jI jjtj j_u.uaJI ^ Tz^jjui^ 

.(aJl^ 1024 cdLlA SjjLiJ 

al jicjjjiU (Cj^LaL«Jil) jsjbk ^ U ."j , (^^.jiill jjJl>. jj-a Jl>- (_p Jjx.) Cj^Loljiil 

(j-o o>^ cj^ITl^ 3 1^11 jj^ IJljJ «Ljij ."Pascal's trangle « Jl'C mLi dJiU)) 
jjljLflj (jjjiJI il^-^'-'^' Pj-*^?^ ujLjtA <ijSLJI ' ^.^11 jj^u^ ijiji jju^j^ (_p 

1 6 ,15 ^20 )l5 \6 ,'1 

1 7 21 35 35 ^1 ^7 1 

1 8 28 56 70 56 ^28 ^8 1 

1 9 36 84 126 126 84 , \36 ^9 1 

1 10 45 120 210 252 210 121) 45 MO 1 

q{j dilij iSJj^iri; (H + T) liJjSLio (_y^ ulJ^LoUIl 3.2j;iaJI jui ^ U .~ 
djSLaJll CjVLsJI JJlC (_5i^ J .^-» I tixo^v jjiL«JI lJu^I jLj-uJ ^ .^ai ^j-o I JjJ 
(jl UjI. ^jij .t'° ^ HT^ ,_,,:i^ I oiLij ...hV, hV h'° Cj>LoLj^ ^ 
(_, Ir ,j_<fcljJ,l 03^ liiljjj oIJlC:'^/! j_i^! jjfcj 252 L^^JlC: H T clj^LaU^ 
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lIiIj^ 5j Sj-ia ^^'j-« 5 i_^i^ J J ' ^ -- 1 1 )«-Sj3 lil 1 000 (j-« 5j-« 252 i_^ t—iljj-o 

.(jL&jJI (_y3 jj-^' ^tH^^I 5.Sj^jJI S^jjiil (_ylaa3 I jiSLaj . 5j^ J^ (_y3 (_y^ 
(jjjjj Lai .SjLvVI (_ylaju (_j_Luj|j (_j£Lul£LLa i_jjJjjiI jjk (Ji'C i nU ciJiLa (jl 
■ULibjj^ A JlJt"! I rrl .3^LJi j-J^I ^^'s-' (.7^ ^'^"^'-:' "-^-^J^^ ''-*t!-'-^ '^J' JlS^ 

U J ' ^ *^ ' ' (3^"^ *^-^i>^ (cSLj '•^_^ La ^_A <d jlr t tj^>»-) t^^JJi (jL<iIL>. 2il jjljj_uj 

3_jJLSj x-Lia 10 ij-^J^ Lajii^ ((__)iL2Jjl ji) SjJaJI Jj^J (j-a JjLlJtA JJlC (_5i^ 
(Jj '^->I1 cLSjjJa jjk llP^r!-' '>J->-Ji La jjl iSj^ 210 (_g! 5j_a 1024 sil^j^JI ^_y^ 
(j_a Ij-J-J-^ IjJ-c (_gj.j>oj Ij-J-J-^ ^J"*^ (<s-<-uj_i (jl jjjJ Cj^LaLiil ajjt (ji^ 
dJlLaal j.j^ lP^t!-' ''-2i>*3 (j-A-J-i O' (J^^-"'^' lj-*J .cli^LaLiil ' '' ■'■''^ '• t CjLlL«j<JI 

. (H + T)'° liJjSuLa Cj^Labta ^_>iiju jLajV 
: (_jjj L<i£ (_yiaju H ^LaLLA (jl 

1 0x9x8x7x6x5x4x3x2x 1 

= 1 

1x2x3x4x5x6x7x8x9x10 

5j_a (_, Ir'l^l (_yi u^-^^ j_uiSL!l t_<:;SLJ LiJLa (_yjlill Jlj>JI J^L«^ jLsj^j 

■ ^ I ^ 1 1 J Jo-iotjJI (j_a J^ (_yi (J-<_4_lJI (j_a j_Li.'i/l JJijiJI 4_La i_2 jijajj 4jjLi 

:h't J^Lw (jLa IoSLaj 





10x9x8x7x6x5x4x3x2 


= 10 








1x2x3x4x5x6x7x8x9 




•.h¥ 




^^ 


a.u.ii 


JlJJUJ 




10x9x8x7x6x5x4x3 


= 45 








1x2x3x4x5x6x7x8 





. I Ji£L<kj 

(__>IojjiiI .SjjIiLj^ L^LlS Jj^ (_jI1JI Cj^LaL«Jll SjLIS i<i2ji>JI (_y3 LuSL<5JJ 

6 4 . . < * 

j-j-ajv ^IJl>- j I iKW aL2^ (_y3 i_jI»SLi LiJLa H T (J^Lla -^'^?:i! •■^^J-' L'^' ^iia 

.(6 (_yiaLc ji i(_yiaLc 6) SjLc 4 jo irr'l La IjijfcJ i6 (_yl>- ^jJLjLiLaJI jljLc'i/l 
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1x2x3x4x5x6 






10x9x8x7x6x5 
1x2x3x4x5x6 



JlJjJ (^ JJI JJjJI (_yi^ JyuSLxll 



10x9x8x7x6x5 10x3x7 



1x2x3x4x5x6 1 



=210 



^U.j H^'^-' JoLjw (jL^ .(H + T)'°° LbjJ c!^^ >\!u^ .(H + T)" J^l ^ n 
200x1 99x1 98x1 97x1 96x1 95x1 94 200x1 99x1 98x1 97x1 96x1 95x1 94 



1 x2x3x4x5x6x7 1 x2x3x4x5x6x7 



1 00x1 99x33x1 97x7x1 3x1 94 



2,283,896,214,600 
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. (F = ma (JSUuJLj SjLc dil jd j^^^) . «Lc.jLijiILi 3 ■ j^- ■ ^ ^ 
.ijLjoVI (_y^ ojLiajj 3 -i^^tl . tUjl , ,ij Jjls jij (Jjls JSL! -3 
L4JI (_,-Lc. Jj i(j^lj^ L^i (_yi-c (j-u-J (_jjLc.jJI aj-it (^J^oj Ajl^ JiSj 

(_yjj| i.<ii3) >iiLa (Sj^l) -ij-uij U (_fljjL»lJI (_yJI t-J^I (_yJk UJlj ij-Oiiil 

(pjLulII)j (pir|->JI (_y3 5jm 4jj1^ (5±j£L11)j(|<1i.|-xJ1 ^^j^ J_uij (_y^ t_ljjjlli 

i_j^l (jLiiij^ (jljj>-VI (jbjjLill Lai 1(_jJLlII (jjjLill i^LjjI I j'U , ,.lj i j^jSjiJ 

:(_yij La ^Ir ^ -^ "j i_gjjl aLlII (-jjoJI Q^Jt^ 

d 5-al I rill ^J-A J_a I I ii'Cr 3 J I iiLilLaj '(nil, m2) (j-<_<iJjji;>J I (_yibS >ljL». x_a 

: (_yij Lo jj^jJLi dJJi i_jjSLij . I 1 j 'J' 



Gm 



11112 



d' 



3_u^jj1! 3^L». V 4Jl q^jLLj j-ii-l (5 jJO Laplace (j^^LiV (j-uSLc (_,lrj 

^1 u;s ^ ij<ll ^ 1 1 A ; 1 1 (_yl^ <iIiiaL>J,lj <iaL>-j Qi^' Ti'' '^"' 7'j-^ cr^ jj-lmLlm] 
ijijj^aLiaj (_^l (jyJjVl 3i>ij;11 (JjVl i^j^l) 4JVI j»a^ oiJj . 4^j^l jj^Uia 
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dijjLso Kant - Laplace ((,jj,^LiV . li^LS» L^_«_u3j 3_i_u3j^ ' Jj'^1 iiJjj>JLI 

(2>c 5Jjj I fit, I LajL>-j (_yji d_uuj_uiJI (_JjiII (ji (_5i^ '"• '^ ' il (j3jJ-i «LL»^ji 
3.;tjJIJ CxJK (j^jl^l 4^j^l o' ('^ ^-^ c>"^W"^ 4^JL3 (_5 jJI jjiriri'itlj) 

(tj 1 L 1 11) j34- J^-i-^ lSJ-t!-'^)" (JL>-^' J^Wo'!^! -t — " 1707 aLc: (_^ 
liLlJ ^ f«-?>Jj • 'j-=- Sji:ai- S-lkla (jl^ tiJJI i|j;3_iKJ^I JLllII (_^ Scilly 
Cjjliii j!hj .SjUtjJI ^ j.^Lj^ jjLcj Cloudsley shovell Ja^jJu Jlj.La'^l 3>^ 

.d-LjjJa cjLaLcu^ Ajv^UI Ijl>- 3"^' ijj-'^' . u j u -^ )_il , ri'»J clSj^j 4jj^J3 
<ij_L>. 20000 LdijjLl sLsLSwo S-LJLLaj^-JI S^^Sl^l cl^ajI 1714 ^Ici ^^ 

«LuaiJj_iJl «LajSj>ijl Cj-xId^^ Jk^J . i^^j.ja ^Jjv ^_^1 jj^_u3^1j gul t nil aJJt jjjv 

.^JliJI 4lcuJI (_y^ MiiLx^ Lilys 

jjL^ 3 i I II J^Li. (_y-3j i3_i_<ii«JI JaLjij'^l (^ ijxuL£> 3Ji I III! ojui <-iijLil 

((J_jiaJI I U J U -^ "iJ^sJ) (JjS I'l" joJJ i^Lijij_a L>.|jj5l 25 (j-o t_!j^ La ijJLufc 
(jjijjj) (j3jj-i '. »i oUII (j-« «t_L3till jjjSjjj . ' 3 1 J J "'"j CjLvI^P^VI eJJt A mi'^LlI, 
3_L«Jij>JI J.JJ/ (>-ol Edmund Halley (_yUl-A JJj-ojl Jlj^jJI i(3jSLil,l Sjjla^I 
Keill J-i^j '>t!-«-* lst^^ -3-^3 John Flamsteed j j" m a>La o>^J i3_lSLHI 
(r-JUj-j^l^ (_y3 CjLjjialjpl SJjL^I) Cotes (j^j^j Sanderson (Jj_<j<jJlJL^j 
JolsLu'i/l oVIj-Lo^lj ijj'i/l j.j;tjJI JIj-usjIj iHigh Admiral Jj^ill SjUtjJIj 
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2iSsd\ 



aj-<ijl11 ^j-olje-a ^j-u-Uj jJt gL-uLn-oJu ^j'^ltTuru.1, 1 t'^^jj '3jj l^ U'^J l^^ ^"s^Vl 
3_C.Lj/ L^_lo (J^ 0"W^ ^rf-^j S-^is-i-a 24 (_,lr j^ Ji^ dJJjiJ Qi^J ^ j " ^ IJJ 

(j-oj 3-c.Lji 24 (JjL«JJ JjJaJI JojJii. (j_o S^jj 360 (jLs IjlSL&j i5jl>.Ij 

LLlSLo'^ (_p3j'^l ■> t^ ■ ■■ (j-o ;j< "U^'i j^ (_yi:>J,l Cj^^I Li^j.^. lil (JjiSLjlILij 

. I 1 jl "^ J I rrilu (JjJaJI (_5-iai- LaLx-l JJjEJ jjl 4jal IMJ I 
dlLcl mil 3 J ' "■ Cxjl^ JLilj .4^JlJ(J-OJJI (J-uLjS (_,-* (j-^1 3 J I 'ij\>JI 5J| I nils 

iJlilcl I ritl (JliL^L^j (jl^j .aj^IalA j_j^ 4jjI Jj 3JLv (_y^ J '3-* "^ I 710 aLc j_y^ 
Huygens jJJLjjjk JliLal sLJjlII Jj^(j^ VI a gj-" . ."rl (^SJJ ^aJj ^^-^ 3x.jjit^ 
(_, I II nj (_)iajlJ 3U , „lj . JjLiuj (_yl!l CjIcI I ritl Lai , Robert Hooke liJjji Cjjjjjj 
(j-cai-Li (j^ jjj£[jj 5JL>-jJI cjIjjI ijjjlSj . 4jijLio j_lc L^jSjj 3^jjjla ijuI^Ls 

J-S^ "ijLajJI lIiLcLjiJI Lai idij^^jJI SJlcLcuxj Jajjiajj -^ " ■^"' q] ijS-^^ Cr^' 

jASal (jj/l_(JI dJLlljl JLo^ ijjlj-oal Cj-CJjj <lja_LiaJI Lliljui Lijii^j 
joJLj ^j uII ' U J U -^ 5Jl I III (JlLaal (Jj>JI (_yJI (Jjj-3^1 (jLj j<iSj>JI (_jJI S«LaS 
«Lj_3 jj.^^-^ J "^ * ^ \c (JjuLij > U . , >. " ^1 ^j.S_4-i 4_^_j_3^ «LcLj_u j^^_jj_Ld jj^ 

. jjLJI jl jUJI ^Lai (> L^loitiL^l 

i_ij 1 I iiVI (jl (j-^J 3 i -a- 11 1 aLoI iSjJL^. (J-S-JJ iLliJLi^j (jr-^^ J^^'^' o! 
I ((_^jj_LaILLI ^i_iLS ct^ Jv ^i?-^ 1 "J j ■-' " ij^ ^1 J ,^.tl tiUj ^^ ^ oUII 

iUjJLajjLJI iifljjJaJI :Isaac Hawkins JJLtSjA -I 

lXX\ Sjij j I jj" J j l-^ J jj.j>Jlj JlILj sLcaLiJI (Jjl JoJI S^jjutA i—Uj-l! 5^^^ 
(j-o La tji5>-o (_y3 (_g^j>JI ■ U j ,>.tl jjjjLjio ii\j^ (_gjjjj . jj.j>JI CjLvjJ (_yjjij 

(j-SLjsjj .(jLsm liJJj (_y^ j>^' '^'-=^J■^ (jrJ-^b 'J^' Sjijj 3^jj^ (_yJI j-=tjJI 
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(>«pi LJljUl :E. Place (u-tUj) -2 

(_yi^ ijjj f^^r!-*-'' .J^'^-' '— ''j"-^! CV^^^J-* ^^L<i^ Sj"-*-* *'-':' 7"'_>-'^' (*-■ '-'-* 
,*^''^"' ' ""j i<-l!i-»^a-ajJI tf Juk SjJij ' j '^ (Jj-o 200 JjLjj (jl!l (jjituil (^j^Lxjj . Cj^^l 
.SjLLo (JS Jj^ SjLiVu (JjjijJil iJ1*j:3jjJLi (_yL>J,l L^HjjSjj (jjLSj (ji JiSjiJi^ 

^ 'J J ' '■ * ^ '^-^ ' '■'' ^j'-^'' ' 1^^ ct^ yj^ .^^..tl ^j_a ^2>S_<iIu 1jkS_Aj tajuuS 

4^jLi ij-4pi LH^^ ~-^ 

.Sebastiano Ricci ((_yJujjj) (_, . nj^j ,_>iajLLi jlj3 4^L^ 3iajj,l^ -? 
Stephen Blank (cdj^lj) Jiim'^l (j^ (jir . n" 3x.Lj Siajjjl^j -t_! 

J ^'^tl ijli^o ^ , >. ^ ^. ', 1 1 SjljjsJI (JliLvjJ (_y3 Liajij jL>Jl T-Liil (_y3 ■ U . , >." 
f'jJLlI (j-o A^Llm (_gLj joi^ ct^ 7-I^P^VI Lajii^ il>^ (*-' 'J^^>»JI «j-<JiJj 'O^J 

(Oj ' "JJ*-*^/ i' ' ' *^^^:J^*- * ' 758 (^Lc ^_7^i^^ «LcLtuJl i>JLA (JiLa 3*_u-i3 Jl>-'2 ^j t n" t 

3_j^).jaj S^Lj/ 3^Lu^ (_yJI Jj^jlb (ji J.«jl!I (j-o 3 i I II 33 Jju John Harrison 

LJljLoil : Humphrey Ditton (jjjj Jj William Whiston Uj?" ' "J^ (jlJJLill -4 

. - J ■ ^ ^ Ij ' "'J ■ ^ ^ I 

lJuI Jk^ ^ -^ ' '■'! iJjLA jJlLajj . «La^l«_a ^^^^^^ Jo^Lijvj u3^ ' J ^ »-l)ili ^«-^1^-« 
Vjl i^j-J (jl Sj_<IiLj_o 5jjLj>J,I iji-o-ujil » jU" . .."j .jkjijLA jiUij (3^J d_u^JLa 
(Jl L4-IJ Jl "^ -^ * Jl' Cjj_x-iD y I 111 L_3^_i_u (ji^ 5Jl^ Juljj ijL^e-iUJll jjia_Laj 

<1JL^ i<i_LjLiL!l i_^ LoJl^ 1078 Ljj^^ (_gjLtuj (_5-Aj 4^j1«-o cjjj-^iJI 3^j.jji 

«Lc^j_(aiJ jL^tjUill Cj^_l-£3J ^ . >* rtj 1 1 ^j^ ^j-*>^l * *J ' ^ ' clbl lull * 11 I 11"^ (j^^-4-1 

1 j"l ^ I U «Li^|j_o jjLa n 1 1 iiLLa j^;e-i (_5i^ (j-'^j-" li-i^^ C^ijloj IjLs .~ij .^tl 
.|_jJ^jJI ^J-i' 3ijJ-a £LI^L>- ijji (jS-flj LLlLG (_jJajlJ (_2jjj/ 



m 



^.^aJI 



7-Lj^I ^^ « ' (_yJ-»- J I i«L».jji 3 lii^Lg. ijJLui (jl^ ^ JliJjeJ IjLo :^j1 
^l^j^JI ■ 'Ij 1^ .Ulj ^Lj^Lj^Lu (_2jjji «I^^I (_y3 '"'J '^11 4X.JJJI (jl S^jj^l 

. - 1 J , ^ 1 1 Jjjj^eJ (_gjjl 
JjJaJI ■ Uj U -^ c_il I ri->. ^y>■\ (j-o SjLl>- «L2j^JaJI aJJt (jjSj i-XJj tLuLj 

l^ljJaJI ^jjio ct^ "-^ri^l J ''^ ' ^ ^ --^^ iLJjJejj/ L^IaISLi 5J| i nU tfJUfc jjjjj 

JLj.c'i/l f_^ u'' 6^' b lSj ^ ' ^^ 't^'^'t' <JV^' -^J-^J 3_L<Jj(JI 53.^ '^1 

(jjjjj JliLoi (_yjj3l 3jJjJ,I (j-a ij-\jj^^:ijl\ «Lxi«JI (jl (_yjfc :AjJljJI 4^j^^l 
A^jjiSK-a (_y3 (jjbuil (j-uj^ IjjlS BriggS (jjiij^j (_yiILij liJjjij i JLujji^^i^j 
dijij Jl^j .(j^jjL«JI SjLajJIj jLjcHJIj (j^j:3jj>Jlj j.»-LlI,l t—iLaj^i )«_o (J.4.C 
3 J <i 1 <ll SjjiJI (Jj^ I (j Tr a i-3j-«J foJ 3^jJ (_yJI 3 i'C «i a 3_j^L<jj>JI JjjjJI 7-jij 

(_, 1 r '"• .>■ aj j J K "i*^ I (_JjJ 3_ujjJlj 3^^ ,U1I jjjj^l j.^1 Mia (_yl^ Ojiij 



.-<! ^ ,Ull (j^ (jjLtjJI diljjjia^ 
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«M^\ «^d(tt;,\ ~ I s 



I 



SjisLla 1^ Charles Babbage ^-ijj JJjLij jJj 
aLc (JJlJJ (_y^ (_y^^j 1 1 792 aLc Devon "uj '^J '" 
3_<j,ljjJ rJ^J>j-oi^ (_ylujp 3_jK (_yJI L-iJt^ .1871 

aj-cA (j-o (jJ^ I'lull (_y^ (jlS LaJiJi^j .oJLLij/l (j-«^>^l 

(_^ JJI) John Herschel Jjijjfc u>»- j-« (jjUlILj (jninl 
George iiJj.SLj_i rjj-»-j ((_ySLl-i^ LivV oLii (j^U 
(((_^l)) 3 J K I Ijlj-ox. Lfl^V jtjj^! lSJ-I') Peacock 
Ijt-^ajjl" Analytical Society (^Jjiselll iuLA^I) Ely 

((d)) jJLj_LijJ j_La_p (jl jjLifcjjJ L»^L>- uuS SiiMill 
JSLAJL. X ^^\ a ,,„;tL. jiLiil ^! j^uiij i^UI 



aLcI foSLjt lL«l>IL>-l djUt-L^I 

(jL^^ui LJ^ A£l fl III LLxJ 



(J-^j-Jlji- 



iJ-i/l) 



((f O rt ( (J 
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LoJLi^j .<ijSLil,l 'tu^Sai] 4ujlaa1\ u/jj-lm] aLc Jjljj . (tLJalj TTk i^'^I sLaJaJI (j-o 

^Li_tduLS (_3-Sjj ir'JU^j_»_alS ^_^ j^A^tH Lr'-"^ U* ' '~ * t^^tlul «Lu_u 36 i>j_4^ 7c_ja-o) 

iSjaiaLa^ (_jl (jjj joJj r- Jj^j^lS (_y3 (_>IiJU joJ d-cSJ . Ji^LSIb (jl (Jj^ d-uji I I SjiX 

(_y^ <i_LjL«JI CjLjj" I nil > J -»■ I'll (_jJI IjuiLv (_j^ iiij iCjLJjiaU^I (_y^ jjl^jsJI 

•3-^1 

Jl 

J 1'' jjk 1 3"'^"' '^"j l^Ll Mi-v. SjLcl jjt I J^j ^j . I jj" Sjijl^l «LLii-^l 

' • I ^■^"" V cLtuAJ Cj^^I u^J 4^ jJI ' • 1 1-^~" 3.44X1 tfJLA jjl il i(jjiiiiLI j^JlA 

Lfljo j.^' cjWI 1.1 iiLlj ^ j "a cdJ jjj I Ja^Ls LjSj ' • 1 1-"" LiJjj ij-iSLflllll 
«lI (_fljj/jj L<t«)) ".(Jjiojji (_jJI sUjii dJJii (_^i^ py-rhh" (3-^ '^j .(jj/LJI i . i nLij 

. 4jLl>- 4_Lflj L4J (j-*J^ ^^-'^-^ Lr^^ 4_u^ l1Jj"|( til 
iaLjVI liJLij (_yij .CjLiI III 'tJI (_y^ 3_lS!_uISLl1,I Sjill j-LJe-LuTu ^_ijj Iju 

SJI «LLi (_,-Uj I jufc (jLS ii^jV'^l JjJLinJ cLij^SLII ^^1 jiei^l jLilil Jj^j 

ji ^^ 'I "' 3 U , „lj . jljj (_yILll SjlSjJiI S^jjaHil slj^'^l i-sVI (_,lr (_gjI:>o 
2^ IjiJ I jj . 3iiK"ill SjJLc: lilljj 3 'J 1 1^ 1 1 3.1i3jJ| ix^Jti^JI C^l^ JLSj . J2j 
iLxuja ' • 1 1^_' Jjjuii pLbjJu aJl2j /tu t('Li£Lu[£LLa 4_luiL>-) 3j-iJLi^ 4J| «Lijj 

iS-L^L^ j_j^ djajll ojui (jl tiJjJl La (jLcj^iJij 'j-^l ^1 i^^ 3.o^SL>JI (J.O 

LjJQs d-ajA^sJI f_yj\ j»JL5j «Li^L>JI 'Ljj^ (j^a lj.^uS Uj^ i_3jj^ (jl JlJljj 
Ljl_23l j^l 3-Il (0.4^^ (Jj^^ajJI IjL^J jsjUalbl *L(j|j i(Jj5.<uJI (j^a ljLJ_)-* L^J-a 
JL3j iSlIjJ^kJI t-^jjjil^jKiil oOjIj 5JVI tfjUfc Jljljj KiSjliijelll 3JVI» LaLuji 
(_yljILl 3.ojSL>JI ^ '--■ ' Jlia dJJjdj i«L4J^ dllii j_i^ L^aLai «|_3j^>.ill 3J|)) CjjU 

(_yijj (jl gjjlr I— i^ (jl^ I jl L<ia£ I-^jIj CjLLiIcuJI i^J-j3 (jl 7?-fjJ jljl Ji^j 
(_, I II ij (jl jl (LSjLj) I jl-^i (J.O iL^tlll Jii-I (_^0 3jt>^' 3JV jj>-Li!l r-jjjijjl 
jl l(j-LjJVI (j^J j_ujuJI ^j«jl-^" ' "J (<sJ (J-I-lLsIj^jij-lJI (jl VI . I j'"* «(_5.<i i_p 



996 



jL^j . L^Llu >LiLio (jl^ (_ylll 3J^I j^JG jl 3ijj(^ (_yi^ (l>ij-^^ >!f- '>'^ 

5L«.C. J-«-«J (.5-^' 3jj ■-' II 4JT (_yji L&LLi (_ylll 3J^I (jLi -^ j ^ I ' al ^J^ J I'li"'^ 
(. A^Llil (jJaJ ' ^ -»" " (_y3 5Jlx>- SJLaJ 3JVI ojui '"'j^ ' Ji^j) . LaLx-l Ll»^j-o 

i^>_o3l 3_jL^ Ur^3 -Cjlji I rll L2jjLA «Qillj 'jl^^ (_5-!l ."»! Ul . ..II Jj^jlu jsJj 

(_yLuljjJ CV^J 'Jj'^' 'I jlU (j^ ^^y,?^ CjIj'h II JutJ (_gl I 1843 aLc IjjJi:>oj 

. aJJJI jm 7t_Lo iijJI jilp. (_yJLkj;jJI 4jJUI ^^j Disraeli 
irL-Ljj ^L^Jlj^I Jl>.| jjfcj iCliarles Dickens j_lSLjj jJjLSij ^-^'^-^ jiil 
i5JjjlII djLlufc (5 Oa-V Bleak House (t-tj-jSLII Ci^l) 4jb^ (j^ 'j-rhf^ U-uiS 

iJlxjj ^'ij jit cIjjISj .((i—iLilsVl i_.£i£La» Ltl I II ^J^\ iLiLtJl <La£L>JLl 4^-ut (_7-^J 
(j-\_«_i^ Ljtim liiliji (_,lr jjl^ La 1-iJl-C.J . L^J^ pj'-'-'^' LjLi^^I \sz.l^ ^JSi 
jlj^ iLJeJil (j-A-^v (_yJI <iJLu 40 IjjJaHij (ji (j-\_jil.j_iiuJ I 4jj^Ij d-Li^^l J^^v 
(j1-aL>J.I (j-o^>iiSf ji (j\ix>- t—iljuf (_ajJlSj (jj^ cdJ j (jjjia^ ct^J • i-^^ o'-^ 

(J-aI (_, I ii'tj I IjjLo jiS (j-^-ftj^Uclil Jj^\ jjjSLjj .<ijli lijjVI 3-<i-iS ijj^La Ssi 

. (c-4JjSjI Cj^lJI) ^""^^I iCuLo (J^L>- TH^ 
.5Jl I II a (_gl J->-J >(_,-<i J^ SijjLA JjUeJ i_gjjl (J^LJuJI J J I >i li 1 1 ij^j (jl^ 

(JjLoj_^I (JLj/jI jLjLi.ol iJ-«^><-i tjl LuLLaj^ (_y3 jij^.aJI ^ -»l '^^ (_5i^ r^H^' jiia 

(J_L>- (jl JlJ<-J cdJ jj i5-3l I II III (j-^ J U "i 1 1 (_>iaJLJ SJl>-j^j (ijojji^ (j-^» 'CuLi 
4j>-|jj3| (jl (j^JJ '(Jj" ' '|J>J (_y3 p^jjjii S jJk 3j Jjj^l Jj^jJaJlj (^yiJEjiJI CjUjIbtA 
i^jjiUI a K Ml a J^ CuLtiJI 5Jljl SJlpjOi-l JLS^ dilj^. JLt^j i^jL^a^^l 
pjJL>-l Lo I L^Lal ja^Sj^^ i-iljl U^ll j_uji (j^J^jjiJ (jJ JJI (JjjLlII ^ ^ « 'J 
(_yjj| SjLiiMJ LaLikJ j.£L1jIj ,5^j^I jIjLC:j ajJiJjLjsJI diSLuJI CjljLil 
Jj^ (j_a jij-ill (_y^ 5jj3 Jj^ Ajitlijjl |_5 JJI AliaJjl liili) iTjIjUl Lkjju-aj 

■ "'I u u .^ ^ c'-^j l-ikS ./uj-Ls-ulJI i_ijtjj i—k^ <1j1jL:eIl1I <ii1| pUjI i_iL>JVI 

CjI ii I noil i3_l I iij i^ll S.lL-o'^I TT I II ill jIJlcI (_yi S_>tLJ^ *JLP pLilsij l^J^'^l 

jujljiJI t_!jj \.jS J '^«ll LdJj (_y3 Likjjj-aj J jjilj S-JLc iSjj ij'j.i-i slj.^'^j 
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3 J I ii^UjjIl Jl or "^1 «_uu>J Ljisj^ {^^J » U^ll ojui r-^1 (_;!'' JLulII (j-« 
. i-^^^»- Laj^ uLj^ (_flJij LuLLaj^ (_ya xuuju^l ^^Sl^isj 

t_LjKL£:l jii^ Menabrea «Lj^I_Llo)) JjIjJI Jajl i^ill Lol .(>jJLkjVI «UJjlII 

IJlj* j<S-^J-J Jl^J i5-J^ I "JJ-m <iL>JL "^J I ritJ-aJI djlilu I^^J^^ Cj I J JjiljJ, I iSjUk 

(((jj^Li)) Jjj-UI 3-ijO Ada Augusta Lovelace (j-u-lIsjJ I jI (Jj^ (j-* ^^S~i!l 

I'lirirjl IjI I ^" j'r'C (_yll 1 ^^jjjeliJ 1 CjUia-^La Lai . IjjXJl f_^ j-ujj jaJ i(Byron 
1_LoLjI (_y^ 4.Sjj^I tfJUi Jjuj .(j^J-*J (_,! if^ 2I tiliJtaJI (j-« lJ->^' '-^^'^ jlS^ 
^1 (-cLo-U La LIl£) . iJLiialJI 3J5?I J^:>- 2_oj jK^V ^ , „ njJI j Jo-all ^Ojk 
i/j_Ljj SJl^i I ri<i_i CjjjS Jl^j ' P J .' " Cti'J-"'-^ ??-*H>:' ijj' ^^^ I". . ,.j~ji IjI 
Cjli <i_LjL^V <i_iJLLj_o) (_jjjjjj jIJl^I <— ii I ri'>J <_jjjjiLaiJ IJl2jla La^ujj 
I j"! U^\t n ^^ 5t^Uj_JI IjLA CjjjIiJJ (((JliVLaj^-VI Sj^Jiu (_y^ *J-i^ 'Lujjii 

(_^JlJI Tj-j-iJ )«— a S-jjJj^l i_aj_<i i".o I iiLSj Jl^s IjiSL&j . u^LLlo i-i^^^-j iJ-5^^ 

. I j . ..I , ,.i jj_a £L;^c^j_J| Sj^Ls j^SUjI 
(jiaju (3^»iJI (J_5^ Li^ '^' LftjiVjI i(jAlmj^ ?r-i^ '^J'^"^ "' '— 'JtH'-' '^J 

d_L«.4J>JI ^ "^''JJ 0"^ JJ. 'tjl . .. <i:JCX.ji LojJ^ ^iilAa .4j^_lL>oVI 4joUII 

tiJJi (_^ /ttjIajLlI (_yjLL<ijSLII Sir Humphrey Davy j^-sb (jij-iLufc jjj-u SjSIUI 

4-1^ ^Jl^ LjLIS (_iJi Ji^j .(JjiLlII (»i-ai_3 (Jjj-ajajJu cdJj (j^ CjJL>iJ j .^«tl 
^ 1 j" (j,-Aj I Lj_iLLaJ^ (_y3 (oIjlII i_jj^>JeILi (»J-2j <ijSmi 4_l«jij>JI ijjjl£ i— ajS 

/t-L^ (j\S (jylll "^jjIIlII ^ ^.^11 Lol . <ij.flji>- L^'ii ^^j .^-^tl (_yl^j lij^jjtA 
pjj'l^l (_y^jL«J J3L2JI ojS^\ cLu\£ jiii i<il S-u^Lj/'i^l 2^,^\\ jl L^j jIUIj 
/<JL»^ LjcIlo *V|ji joio SJUjsj aL^ a^j .pjljJiiJI (_ya (((j-4-2j-^jil»j lSJ-^' 
JL^ 5J| III 1,1 j>JLji (jl (3 J ^ I : ,^ tl Cj LJ Liiil I (_,lr d^LtlAl 3^^ '— 'W^^ 
(<i^ I j j-^j Ct-^' SjjiaUJI "ijLlijv^U, dVjjfc (JjlS Jj tjl^J . 4jSj ,j-* '/-IS tl'iiiK 

.j>JJl>-J Lftjji '0JL3LJLliJ>O I JiX^ .^Lb^J I nil (j^sJ 'U (j^jjLJ ljJL>-L3 iSjjiL^ 
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^ JJ-C: J i"i Mil lil «Ul iLoUj IJ5JL3 Cj-uijJ ia^JjlII (_y^ Sji^Ls liJLiai 

Ljjj-Sj <ijul J Sjjj-aj TcJjjj i_2jjji i_ai I'lriSl (_g'i( (_3j I nil (jLs iSJLjjtA (_y3 (jjjLlII 

»Lkiill u^ Lo u((Ji'C I iiU tiJlLo)) i_^ (JjLiilLi cdJi <JliJL>- JiSj . Sj (j i"i jojijilSV 
C^* J '^J ' "^ ^j:jj I II ill ^j-A^ ^"m M 1I ^JLvlj lJJ^'^ '^^' fiLiJujSl t^^*-^' *(_^i-i^' 
JLJ-^I IjJljI (j'Sh'JJj' 5j-<iu^ C3-^ '^i^:^ '-^ o' f-* tj Mif «_iLtuJI (jj-^' Lt^ 

SjjL^ L-^JLj John Von Neumann (jLuj-J (jj-3 o>^ I j ■-i '-^j lt-^' SjSjm'^l 
(_j^ ljjl£ (ji Jju (<ukj.^ (Jj^ J^i lt^ 'Cj-* 4rLo) ',j^J3 '""^ ^ ij^\Jx^^\ 
(JjL^JI ^I r^lcT^ijL^)" Jja^SJ^I J^ tj! SjiLa c^l^ lJi£Likj.5jji.JII 

CjLiI I II ->■ SjLcl ^ 1 j " Cjjj_i i4_ujijjjiJI 5jji!l *i-ijl (_g^pJ,l AUiJjl JljjUcI 
'LaljJxIu^l (Jjuil (_g JJI (jjijjLSilj (j'jj'^' (»l-lisJ (_j:a-a (_j:aIlJ Jjl JljsJI CjIj.Ju^ 

Proly (_yJj>J Lx-A oijj'^ UV^>^ cnlLc (_yJI 3 o^ll j>JLjfc clA^j] shj -o^' 
3-aj^l « j'-^tl jW^l ^ "ij" C7^>^ '■^^P't' J-o-*J' L*IaJ il iLegendre j jJLv^j 

jljLcal JLjsol ^ 1 j " ct^J^ U'^-^ ct^ '(ji>:h'^'^' '— ''-i-'^SL?-'' »i ilr jj-a tCLji 
.(J^l 5j-^ i^ji »i olr <ijjL<iJ (j-« 3^jJi:a-o 4JaiJI ' _; ■^ '" djuLLoj d-ujiLx^jl 
(_, Ir i^jjui-l jJaJs I .^■^.':. 80 (_yJI 60 ^ tTJjSj (_ylll 3111111 3^j.«j>J,l Lai 

.(JjIjljsJI «J^ 3-*_3 j^;'^'-'" (_gl ' • I ^-^'i J V i_gJJI JjiJiJI L^ZiLc 

r'LjjVI <_j^Lj/i (Jl <n"ii 111 (_yJI Q^jjj ljjl£ O:^'-^' jj.*" I i'-^ll «_LLaj J^j 
<_aj_^jiil /?-^ (_5-3 (a^HJl-L^ l_jJL>.jj iiiJJj (_yi /c-AJlcI I int jaLtJI (_jJI <iix^>Ju 
dJJi J_«_i 4-al o"i itl ' _ • '^"'1 3j^l :,^tt CjLlUjiJI /cjlijj i_^ ^jLoLijjil 4_i^ 
80j 60 (>_i LkJJLc: x^ (_ylll ((oWLi)) Jj riiiij (jl (j^l (jr^ ^i^-^' (jr^ 

.Sjo-Ij 3JT 

/T J I I (j'-^J • ^ Lr-^ 'J 1 . .. ^ tl ^ j^ T'J 7-jJaJI d-iLi^j x_4J>JI sLlLi^ 3^jjla 
Q^S " ^1 ^_^-jLc t4-^l I II a «LLa_u.uj Cjlx^^ ^"^^""^ O' ■ ^ ''^ i * 4j1 * ' i ^ t -»r ,^ U t 
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LiLUill lil jl UjIj^I Jl^I JUt" lil VI (<i4JLll i^UaivL jjj (2>Jj IjLiI I 
t-LAjV 2LloJj|^ ijJLLifc 03^ O^ ^^' O'J^ cP-* H'^' 'J"^ "^j' '^'^J 
(JlLoj ,^_^1^_lJ1 (J^>«-I1 ^L>ou lIuU Ajt2j ^1 -^J-^ tJ' *-r'^^ lS-J-JI ^^^'^^ 

. I ,4,9, 16 -.jIjulVL, loli 

IoSLaj .4x4 jjk I6j 3x3 jjt, 9j 2x2 jjfc4j Ixl jj* I of il ^jjLjialaJI jIjlclVI 
. IjlSL&j ...36 i^^f 6x6j 25 ^^l 5x5 (_, Ir Jj .^ ^llj 3_LJLilil j^Luj (>SL*j 

l_gjjl J Ij I rill (jl^J . CjIj iiii Sjl^ CjLjialjpl /oi»j (j-o JjV (jl^ (jlli tiJIjjVj 

jl Ji^VI CjLlILZLo «_o (J^IjuJI Jii^ aJlJt" I nl jLiiuliVI 3 ». nlj SjJ^Ja liJLlifc 

/<sJu liili Jlju i,j^AJil\ (_yJI SJl^Ij 3iLji^ JJlC J^ ^Ijl JJtJ Cr'^' jl ^ 

(_yJI j.x'al Ajj lil 4jJLxio cjIj.^ 4j1«j(JI a'jjti jj^ •« LSj^)) J'C ^n I jukj 

•.^ U^ I ,4 ,9 , 16 4JLDII 

4 9 16 a^Vi Uudi 

14 9 o?r^' J! '-"^'j «' • U^~j^ ^ <J'^' 

13 5 7 V>« aj«^ : " j>Jl 

3 5 "aJ^I A^jjJi" JyJl J) oJ^lj OU^ ^j^ 

2 2 'V^' 2^^ : "jyiJi 



t UJ^tj ^1 JjjJ-l iJJ- jli' U^ ^UUill «^ ^ dJJi jJa^ : AJi^^ r^* ^^^ ■ " Jr^'" 

.La jJ ^fl.,^ll ^«L,.o ji>-V jJa~.Jl» 



9S0 



PjJisJI JgQaxJI 



: (_jjj Lo 3lj j • ■■' (JjJljsJI 3jIjS (jSLa-ij 



4_uLiJI 4_U )J.I j^A (_^a)_(ijl 



(I ,4,9, 16:) a-L.L,^Vl aJLlUI (jL^ ">J^ l-^L^ i^j .4^Vl aJLnll 
Js Mitu j>jLik 3^L»JI dJLu^l 3jLi^ i_jI<Sjj <ijjQjl 4jvjjJI ^jji jl Ji^ I jj^ SJjSLo 

a.x + b.x + c = jjjlII 

(_, Ir ...I ,2 ,3 .4 (<s-J-2JI JLi-LjJ j-jj-jj xj CxjI^ a, b, c i.ij-j->- 

.(i—ij-uaJI S-lLxjiJ (jLijLiI SJ^mi (_y3 jjlUlailll) i_xjj^pJI 

.TcJI . . . 7 jaJ 5 (OJ 3 (OJ I J ijjj (_yjJI (_yJj'^l 3j>^' "ijjLjILa (<»^L»jj (I JJjlII 
(j-SLsJ j-j J_Lc . (2 ,2 , 2 . . . LLa (_j_iij) <i_LjLiLll j3j>-^' d-jLjILa joJjlj Lii 



oUi;-')l. 


jJ-ii«J 


^)H\ jj>Ji 


ijlili jjyJi 


-^Vj 


5jljjl 5jaij 


1 


jj^. 


(2+1 + 1-4) 


4 


1 


2 


aiJi 


(2 + 3 + 4-9) 


9 


3 


2 


cullill 


(2 + 5 + 9-16) 


16 


5 


7 


C'j)' 



(2+ 7 + 16-25) 25 7 2 

(2 + 9 + 25-36) 36 9 2 
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. J< I'lioll 3 j-^j " L4JL3 i4j_)jL>iJVI 3J(i!Li lIiLi-lIcJI q] Lxjj . L^ cjLt-LlcJI 
,j£Uj Vj HVI -la.Li^ V JIAaJJ j-al jl 5t;^^\t ^ ^_^ Reminder ((S^jj))) 

jl Jlc'^I I JX. La LLui i_ajJLJ V LiJl (j^al^p^L CjL<t-LlCjl \J-fij ■ (4-a Jij-" I n't (ji 

.1 ,4,9, l6^jVl a^jjVl 

J I ril I n" (3^J L«-0 «U3^J-0 CjL^LLlJ ^ U '"Ij ■ 3J^U J-alj^l J< I'll 111 (_yiaj«J 

3j5=^j,aJ Jacquard ujl^Lv)) (_, m'tj-aJl LjjLjjI alliill I jufc p^^^' '^J •7=-j^=-»^ 
^" ^'11 1 3JVI Jj_^ *— ^t!-^ 1? J I iiill (_y^ 3jjla LJiijij 7r I II i" £uSLuI£Llo (Jlj-ii 

«II_j^_Ld ^?-J^ tt lilt ^JS i"i t «Lc^jl3^_a Cjl^LLaj ^_y^ Sj^-Ajt-a * i^^ (^^jj_Ld ^j-^ 

^L>-lj 3^j.j>JI (_5-Lc SjjL^ "J J I Ills SLij,S cj Ij < i"i (JiLo i_j3j^ (((_flj^» (j-a) 
(jLa i<_jj.2j (jJl_Lifc (jj^ ^ LojLi^j .d-S^ljJ,! <_jj.2!<JI j-^^ j-*-" o' ('^j'^J 

,-.lal U . II ^ If t_jj.liLl| JiLi (jl i-.lalU_.tl j_t^ JJ>1' •^^■^"•""' "^ j^y\ 
.r-) dJLolSHI (j-« S^jjija^ J < i"ij <_!jjjJI (j-« J-:"^' '^iS '—'jj-:' lS'-^' ■ U -^ i 1 1 j 

iLxAju^ ijjJiSK-a jIJl^I «_o) i_jjJIjJj ijlil ii I iia jjJlJ j^lj^l (jLs ^?H^ ^' 

c_^l LdJii S^J i5_tJLllll 5^^ ^j5 *Lr^J^' "^^jU^W : Reminder dj^JU 



.^jVi a^ujVi jioiiVi j^ -I 

.^jJliJI (3j>^' S-lILHo (Jjj-I (j^ liilj jj^ -3 

(CjLtJjjs) 3_uli!l 3^jJl!I (j-a 3_jJLlll,l :5^JLi 

1,3,5 ,7 ^jVl 3jij^l aJLn^ 

2 ,2 ,2 1 <ijjLlJI j3j>^' "IjJLjILo 

I ^ aJj-oVI aJLdJII ^ JjVl jjuJI 

9S9 



,4 


9 , 


16 


•.aj^j3 


,3 


,5 


,7 


•.aj^j3 


2 


,2 


,2 


:5j^jG 



o^ 1000 (>liu) (_^cuj=ll SJ^I i]^^\ ;4jjli!l 5_jIaiJI ^1 Jinjl '.Sj^JG 
.(1 ,4 ,9 ,16) ^1:^1 o-« 3-«>b«Il jlOiiVl j-iLI -4 

. (j ■^'^11 J-i^J (_7^ 4^1 jl JlaJI (J5 J-cia t^l) jl jLc'b/l J^ 7c_al -5 

•.Sjljjls. jIjlcI (jj^ -6 
16 ((^bJI o^l) +7 (JjVl 3j^1) +2 ((^liJI 3j^I) 

(_ajjj, x_4J>JI ^lliaj . (Jriiii'b/I jiaJl) jl,>^l AjIajlI 3JVI ' " ■ t-^ ; ■ '-^ :5^JLi 
S-JLlII jIJl^'^/I f_j 1 r J J . ^ ^ 1 1 Ljjj^jj^ lillj (jjSLj Lajti^ x_«j>JLj L&j^Lj 

.25 + 9 + 2 = 36 : ,j_o jlolul 
(oj-^) (5^1 JJI) CT^l 25 ,9 ,2 jloiiVl ojufc J^^ -7 
.SjjjLa. Sjjj IjljI ;36 , I I ,2 aJLlil jloiiVl JL^4 -^'-"^^ -8 
.5j^ 995 19 ^1 6 uul^IaiJI j_>^ .06 S^IaiJI ^1 t_^il -9 

t-cuo. ^jLiJiJI jlj£j) |_^jl^^£JUI JxJiJI (j-a3Sl->. |jLuj_o-'i/l jj3'i/l:«jiJLi 

(..,lUtl 
3 ij I U 1 1 Cjul I ri->JI 'LLajjI^i- )«_a /aja- i n m Js i"i i «_u3jj i~»1 al U .tl CjjIS 
i-Jal U ,11 (_ilo (j-* Ajjjjuu^l '"" al U ,11 jLjii.1 j^^ (JJLiJil CjLi^ /-Ij ,^-» ilj 
L^jJLa. (_y.3 3JVI x-cbjj 3J^Lj L^L>JIj tl-c-ici^ <J^-"^ ■^-^_;--- (_y3 Likjlj_alj 

.cubl ,,i-»JI sJlJ 3-ij1U1,I jIji^VI j-i^jj ^jjIjOjVI 



SJjsJ VI <13jjiJ V I .jirilj . 1851 aLc: (j'J^ Jl"irijj£Lll J '^a ^ jajil |_gjj| 

jLjjJll (_,'\lii!l Airey i^jjIJj^ ^■^^j^ "^3^^ *lj-«JI jjfcjjl^ '-*^j) o^j^' 

jlj_^l (Jj_i-3j jjjtjj ^:5tJ tj,^ 3i^^ Lr^ y-6^^ ^-^3 J^ia (4 i -r 1 1 1 (jjyjjj 
» ^ ^■^" • "J 1 (3 J 1 J 1 -a- "i 1 1 3JVI) I J J ii <"t ^^i^l ^'^ Ijl j-^ » " ' ^J (jl 7?-:JJJ J>^ 
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3i^jjs (_y^ 3JVI (_yk: \.^\s>~Juuuj [j\£ LxJj (_yl!l Cj>LjJlJ(1II 3ijj(^ I JjI (^SUj 

iJLim J J J III (_,lr iLSjLji ajj^Jdl jIjlc'^I cjLtjj^ 3_lILHo 3JL». (_7^j 

SjUJL^. jIJl^I JijJjJ 1^1 iSjjUIl 4j1«^ aJJt) .(_;rJLlII JJjJI (^^ Jj ,^-^11 
«L2jJaJil <i_LSLulSjJkl CjLiLiJiJI 3^jJi:5=-a L^^ jjSjj (_j^Ij 5j o"i i n a Sjjj-aj 
jl I imII (j-« l>2:j)(_jJ'^' , U U -^ 1 1 TT I ii_ij . f I <j I U ^ jji La J jii 5j^ JjtJ 5j^ 
(_, Ir Lfcjj.^ ^"i-» 5JVI ij^l L^j^J JLJ_a jIjLc^I djubjij (cA^f" cr^l 
S-JLUa ^1 JalaiJ,! (>a ^tJI jUmll ^ 5jjl>II -d.S j-ll-uj) .,_>^I^*^I 

. (difference series 3j>^ 

y jUl 1 -^ — 1 I ^jilalj^l ^^j2\ 

2 iJt^l (5Lki^) I iJtiLI d.s.2 d.s.l 

j-J=: 4 -^ — 4 1 = 1 (+) 2 (+) 

jJ=: 9 -^ — 9 4= 3(+) 2(+) 

j-J=: 16 .^ — 16 9= 5(+) 2(+) 

J '^ -- ' I ^ j^ lij-" o' '■*-i>'J '^ jL:>iiu I ^ , ^" : 1 1 jj^ LJI jj LiJI j_)l3j.iiJ 
Oj- 9> 5^ 2^ 



D a^UJi A 5i>ii B ii)A\ C 5i>ii 
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6 (jVI ij-Sj _ I t_ij_iiaj . I 



. 7m^I I>S 



I j-flj . 



t jj-iiaj 



.2 





jiii^II Jti^ (j'^l C (_>^>aJI 




7 1 ;<- jjVI 1 ^^1 R j^j ^tl 




Jju j-J-ilj (oJ A ^_y3jJai\ 




iZiljua 7 J^\ 3aj B 42jUU 


( /).!>*. 


Jl».|j Jlju Ijl».|j a u^j2}\ ijij.x~u 




\0 K ^ * .^ — 1 i \j i>,\ . 1 








1 ^ 1^ 'i * -^ 1 ' \j i>,\ . "^ 




1 "^ K ^ t ,^ — 1 . 1^ 1 >* 1 . 4 








1 "^ i^ ^ * .^ — 1 . \J l>,\ . ^ 







. D ^1 A ^ j-a 

pjjS Cjl^^jjIlJI JSJLA (Jja- I n't 1«LUU S^JJlJa^ (.3-^ jl Jl^^I Jj-»- i n't (JljjajJ 
(_^l Sj^ljdl (j_a 3JVI 3 U , ,.lj . jIjl^'^/I aj-i, Jui-JjJ I ji;elll JlSLi! ^ 
JJjlII SjJj^ 4j1«j<JI j-^u-cuJ L«-Lu j^^'tl tilli j-ijjj .A, B, C, D (_^l^'^l 

.ajuLkll ^1 D o^j2l\ ^J\ C 
2 7 16 
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2 — ► 9 — ► 25 — ► 25 j_ila3 

•Mi] 4ii§ 4A«jJt £t>^t 

x-sljJI u^ (jK i-iJIjJi^ 3_LSiI,l .-.lalU_.1l ((^Ijj)) jl^Lv j^\ Lojii^ 

Ua^ji- jQJcjJ 5j_ojj^ (robot Cjjjjj) (((_jJLjijI » (_jj| (jLtujI j_yJI (Jj-ill (J^>=^ 

5t_LjJ (j-<kj (_yJI jjLjJJ . "la-J I riiU (jjiJ^m i_^i^ i_yi^2j 77'^^ '(jy"' "ijltjtA 

4 ril~i-'>J,l CjuiAiJI j->^ 3JVI j.jti^ I jl Jx.jI (j-« Liiji (^^.LjjuJI 7c_i-3 (jl) /T 1 .1 M 

d-iJl (j-SLj joJ (_ylll) <ijjjiL>JI jru-i-t-J 3Jl i_a^Ljtjj .cjI^jsJI » _. u"j 3 .j I u 1 1 
3JVI ■ U . , :^j jjlj iSJiii. jjj SJiLi. jjjJI j-L»j (jl Ji-iiil (_yl^ (jK il I LoLaj 

(JjAJL! 1 4_l.LlL-^J I 3JVI d<.o..>.i^a Jiia i(i_il Mi-»JI (_};vlj_a jj^ £li»-j_a JS (_y^ 

* cS 

^ j "". • " I j "'[ "a iIjljjj 3J^I ■ U . . :^~ jjl Laj ,7j_oLJjjJI (<iSL>o t:j^>o L^lolSLi 

(I j ''■^',' ' " ''-^^JJJ-* <1j.2!Lo ulil^LLiJ JS i"iia.(<iU) 5j-alJj-±II (jLs til! ji .(JjU(JI 
.5-ul^ill 31».jJ,l (_yl»- CjIjIj^I jUejl 3JVI (j^ . .lUj (_2jjj, 

d_ujijjjJI .~»ljU-^tl (Jjj^LajJ 4^jJI (_y^ |_2jjm . >i.^jtl L*!! !i (J ."ijij .Tc-ilolj 
.T-j-iisjJI JiJjLjfo (_i_i^j_lj TT—L.-'e-i-a i_*jj^pj ^ I . ^". 1 1 J 5J| I riU (J:>J 3^j^L!l 
(jl 3JVI (_5i^J -^ ■".^' x_a 1 <i-a- 1 riia (jjSj (jij Laj^lj ^j^Ljj^l (jjSj (ji JjVj 
SjLiJuj .S-JbJl Aj U -^ It Sjij^l j|jl£.^l 4jj^(_yl£. Sjlai. (J^(_y3 5j-iLS 03^ 
1 (jj "'^ J-^ (jl O^^ Lr^^ sLLai-VI (J£Li I I m (jl ^^i^ Cr^ O^ -'-^ 'Li!>^' 
(_yk: (jLa liil jd . Lkjuijj (jl^Lol (» JjlI jf CjUjLiIII 7->»^J aJlJlI SjtjIJ 3JVI 

, L^ 4 <i I iij-j (_5JlII (3i>^' tiiLuj 3JVI (JjL». (_yi^ 'j-^^ ui^ o' ^'A>^' 
iiJl_L& (jLs Goethe ((«Gj^» I jj"^ (.7^' (^-a-l . nil (_, j 1 ^) 3 .^a (_y3 jjj L»^j 
CjJL:tj JlS l^j-!l j-a'^l id j i iiLml 5j_Lii»- (_gl (Jl o itl (»Jjlj I JjJ-Jo I^Ji:>o 

.CjLlL4-*J1 !t_u;->' (_7-l^ '^>T^^ Liujjj t"ll 

iSjljJl>. 3JlI pjUJej (jl Ti^jjj (_,lr (jl^ Jl^s iSJVLj (JL^VI (J;jj=j u^J 

(_, Ir I J ^ ; U |_^jlII j_a ^_oj (jl VI iJ^LujjJ (j^ (3±oLiJI Sjill) aj^S: CLu\ 
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. L^iajl LuLAj jj>-VI I j '^* ' «_a I j .>.. 1 L^ Jlijijalu (jyjJIj iCjWI 

rSdiMlt JrfUt^ yXJaBJ! 4Jiit 

(_yjjlj I JLxijLlJI ^ " ■^ "' L^ (.7^' l5Jl I riU (J-oAj (jJ*j) -^jjVI CjV^mi (J^ 

L^ljLJcJLijil (j^ijJJ CjLLajjI^i- Sjx. <iAJj .(jjtALiJI (Jj-ajill (_y^ LiLo-j-ii 

Ada I" ... Aj! IjJ iTjjjj! jLSj ,,_fj^l ^L^jLio JSLu^j iSJLcJil jsjufc JjsJ 
(_g jjl I Lj^LLlo (_yJI 1 848 aLc: L^L:^ (_7^ 3JLuiil i> J14I (_yJT J^ Jjl Augusta 

:j>LiI-2L«-«JJ i»l-«JI J'C Mill <_2jj(jj 
ax + by = p (I SJjUII) 
mx + ny = q (2 SJjUIl) 
X "-Jj-*^ (j^ 5^^i-i^ P L«' 'YJ X Cj^LoLjla a, b, m, n jl o^^l (_,o .n't tixj;>- 
I ij I u 1 1 J .jJjLxjo ^ja-i (_5i^ q "i^^^^J i(J\j>oLlII x_«^j b (_y3 y i—ijj^j a (_y3 
(jl I nlr X (_, 1 r J J , ^ ^ 1 1 (J:>JLj Aj-SJ (j^j • yj X (_yIL4_L£ -sL^jJ >* Lj-A 
^ J . ^ "»■ it ^Jj>Jl_j a^2j i^] «L^LiliA ^j J ' ^ * (lA-^J i(j-uJ^ijLl,1 ^_^ y jj-« ^ ^ ' •'^" * 

n f_^ 1 3JjL«J,l Lbj-Lis I jLs .(j^Oj^mi (_y3 X (j_a (__).£iiitILll Jljlj y f_j \r 

•.(>uJjL«II (_yi^ J . ^ ^ "' LiJLa b (_y3 2 SJjUIl Lbjalsj 
an X + bn y = np ( I ) 
bm X + bn y = bq (2) 

: J^ ( I) ^ (2) 0^1 l-i^jJa 1^1 
an X - bm x = np - bq 

(an - bm) x = np - bq 



an 



^.^aJI 



•.(jl J-ao ^ ^j 



np 


-bq 






an- 


■ bm 








•isM J-i-^i^ 


4^Lia 


aj^ju2-ij 


_ aq- 


- mp 







an - bm 

jUcj^La .3J>U ^jJliil oLlUjJI ^ f-^ jj* 3.5j^iaJI oji^jy j x jL^jI (jl 
i_x:jcjj . a, b, m, n, p, q f_^ jl jLcl 3" . n 3JVI (_yI=LtJ (ji rLl:«-J y j x (_yl<ijS 

L4I iIjVjLjla Ac^-iijx^ (_^i (_);>. (j^ (2)^L^»^ 3JVI ' t'^ _■ ' "-^ (^SU-ij (a, b, p; m, n, q) 
^ ■ ""■ (liLoj) (_jJ-o i7-j-Laj (liLa)j (jP-o " 'J ' ^"' (liLoj) (_yJ-o L&jLji-L-i (_);»• 

a, b, jl jLc'i/l Laf ly J X (^j^-iill,! ij>JL«^ f_^ oJlju i_g JJI ^LJjjJI J-^jij 
CxjI^iLlI ojui jii-Gj .SjjLc jIjl^I fjJt p, q (^^J^-J-itll.' Cj^LoIjla ^ j'a m, n 
(jLa iJiijIjilJI ojui Liij-iij iJLa .lIiVjIjla S^jjija^ (_p ij^i (j-« ^ ■-' I" -» ^ Laj^ 

T-j-laj f— *-^ (j-* 3 ij I U 1 1 CjLlLjjiJI (JS j<uJi2j (<uJJ . I-4J iJtjj (jlj-iilu X y, 
'"'I al U ,tl (Jj^Ja (2>^ J J li Ti 1 1 1.1 iiLcIl Cj^jJI (_y3 3JVI (_yJI 3 I ri'^j <_jjji3j 

. jl^Lv J^ ^ L»^ 3_L2im 

: (Jills LLij (_yjL<iJ (_jJI ■ ''-' ^"'^ r-QjeJ JJ-^ (jLa L^iAlSlj sLiLaJLlI (J^i (j-«J 

a, g; m, n; p, q (i^iill (J^l (j^ .-.lalU. 6 

7-jJaJI ^jIt* Cj L«ulI<j (_ylajij SJl>-Ij 3SLLaj 

'.(3J>U CjIjjs vIi^Lj 3alU,tl jjjui (»JL2j) 

^ 1 • "^11 4jolr CjLa-lIij ^ '--> «"■ 3Jl>-Ij 3SlIaj 

. (3J>U (>Uj_o j> jui 3alU_,ll ^ U .") 

. p, q (_yJI isLbl X, y (jj^-iill,! O^LaU^ Cr'j'^' iT^cJI oLsLLajJI J <i i°:i"j 

(<i£LaIu Lc-yJ I LoLxj (j^lUjL«Ji,l 3x.jjija^ (_jjj'2l 1". . nil . " 1 1 a I U . 1 1 aJ^it (j'<-«3j 

. 3 1 ri^ (_^jjLi^j rj-^ <jiiLlL«x. Jii^lij jjLUjJLlII (jLjSLLaaJI 
ij^ 1 1 Jl3. Jj^is Lfl^V 4_LiaJ i_5 JJI 3JVI ^Ljjj o^ (j-li^' 3±<fc5il jj-uj 

«_OJ . I Jl>- ijuJuL^ 1 - < I J U -^ ^1 ijliul I ri'>>JI 3jjj>0 I . J I ri 1 jJjJj C- 1 .U iVI | J^ 
7-jJaJlS 4-ul I ri-^JI CjLlLwiil liajJljl «lj->-l 1— flJ^J (j^ lj>^' '"' ' "J^ C7^ lillj 
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. « LLii. I (jj J 3^ Lji 24 J I Jua (_yi^ "-r^ 03-^ 
>lju3jj (j^^-*:' (3^>^ O' Cy ^^' (^1 ^JJJiJI . " 1 1 _. U « 1 1 JLi-jl JlJc^ '^'^J 

jYc lilljdj iCjIj-iijji^ 3ii.ljJI /njSlI (J^ jjj£.I (_5JlII '?t_uj (Jj^ jj-* (j-Itlil 

(_y:o. laSL&j V V , t-jUS^ I Liiljcjs ^LJj V J^ (_yia£.fj V (_aj.^Li [^Ic 

V (JS I'llu jj^jJI l"i< ''■^JJ lj;i-l^l '--'>^ Jl^ (j^LlUVl l—Jc-yTu (_j^J • V13 

, Ls-l ,")_o V V , L^-ik ,")_i j-o ) ' " . .-""--' M iV , _1jv 1 1 J'C ita I.... a V a 

'-^ '-^ 1161 115)' i-r::^- -> ^ (14)'-' ^ ^ (2K 

,7t_uj <>Jjjl La J^ (_jlr liil j I Jx. L<ia£ .-.t^al^ ji^j . output ((r3.jeJi,l » (_>3>c 

j>jLji (j_o (_p i_^2.ijj .p, q ,2>J-iJ^-«-J' ' . 1 1--*""' LiS ly, X _I lIi^LoIjla ''-Vj' ur^ 
»_u3jj Lo I... IjlSjfcj iV^ V j<s_<-o2l (J-ft-jeJj jjx'^l (2>^ X}-*-'-* '— ' '_>t!-*-'^ ' 

LuJL>- (_y3 ' " ' I J '--> « 1 1 1 "^"ii nil slj.^'ii I ^ilLa jJljjj i'LlLjjlII « Ja (J^l (j-o J4J1-J 

V(3) = p V(2) = b V(l) = a -.uU^livjai 

V(6) = q V(5) = n V(4) = m 

iLsjja-l I", irijtj j_Lo^l 3^j.^ jIjl^I s-jIaJLj j_yji la, b, m, n, p, q i-f^p-) 

(_3^j L0L4J <JliLj_La_«Ji,l oJlj* <ij>JL«Ji, /j_oLJj_jJI / ~ 1 1 a I U I (JJLJuJi,l i-^j^ 
.3JLuiJ,I J^kJ 4_ijJJaJ,l .-.IjU.ll 4j2j 3J^| jJjjj .3^jjj,jJ,I S-LajjI^i^JI 
i_jjjLuaJ,l aJJt 7"j-laj joJ . . » j I u ..i jjt L<i£ Lvljijl dilj-iiim Vjl ' 'j ' ■^~ (_^4^ 
<— il I ii-^- M J^N "^ (j-« lS>^?:? 4 I ii*^ I'jI-i'' '^J-* 'jtJ^'J iSjjLa-o i—xjJLj/I (3^J 

. I ^ < J U ^ y, X 
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.5tjaljj^l /<i£LjtlI xjiaiej (JLjj-o J'^ i"i t CjLlLjjlII eJJt ^-iAS>- 3JVI jjcjjj 

V(9) = np V(8) = bm V(7) = an :t_!jaiaJI 

V(ll)= mp V(10) = aq 

V(13) = np-aq V(12) = an-bm "-^J^' 

V(14) = aq- mp 

V(16)=^^ V(15)=^^ -,^^1 

V(12) V(12) 

y = V(16) x = V(15) -.^^JaJI t_!l_^l 

'V - ' " ^ cUi-uaLi- CjLj_L«_«JI ojLji i«_L<i;v (jj£[jj .(«CLjJl:>JI i m iiL>JI dJiij 

lJj-j i-aj Mi'q IjjjulJI t-^JIjjJI (_yk: 3JVI J.<u: 3j-iL1o (j^ LcSixj I JLs 

. (5 J q I ."ill Ciji Lufc ijja ol Ji^'^l (j^aiaj L^JL^J J-'-ri Lr^O 3 "ij ^ I U 1 1 J -i^ 
IjljLcI SjJj^ (_yJlinJI i_j\c JJJ3 (_ylll 5jJl»IlI,I i_xjJIjjJI (Jjj (_2jjj, jiSjii^j 

3 1 • "^11"" -»-j U 1 1 a i_!j-uaJI tijljlor (_yJLnJI f_j\c i_xjJljjJI aJLSj 

Ttjj-ajj • y J X (_yl<ijS I r, U ^ i j^ 5 « ■! t-ll (jjSj (Ir*^*- cr^ j A.^tl (_yi^ ■ ^aj" 

(_^ S-^^J-" '-^ '^1 ^'^'^ .-.lalU.t jl SJlJ Jl3- <2jVjL«^ S^j-ftjsJ, SJjiU- 3JVI 

:4JLlII 4jjjl«JI 3jJblli,l jjfc 3^LuJI SJLuiII ^Js: -iLLSJjjj Li5 Laj 



9^0 



p,i£sJI J90?aJI 






2, -3,0 


1,1,60 


,l,\.^xX\ 


(2m - 3w = 0) 


(m + w = 60) 


ob^j>iai o\:^^[A\ 


120, 0, 2, 


-180,0,-3,2 






-5,-180,-120 


7-^J_LlJl ?tjl^ 


y = 24 


36,24 


"^ 1 riiill ^1^ 




x = 36 


a^uLUJi 



Jj^j fJ-^ jl -2^^J oW^ jIJlC^I i_xjJIjJ 3-5^ d-i-oLi- (_^l^^i Jtjiajj) 



cTjlal iriU (jj/LlII t^jlal I nil jlji^ fj^' L^jJl >* ^^ ij] Ij^jij I jLs 

HJLuj/3lj Cji if I rrU (J-«^ djj^Ja jjj-ajj (jl LLcSLol ./-Jjl U^ll I j « U ^" (_^l 

ji cjIjI J I rill cj Lc j,jji J oLsLcuil (jj/Liil jju Li-j^ Jl^jH^I i_gJJI jIjjiJI I Juk 

jjJLuji dJLa aLo'^I (_yJI ijjjj^cjj IjLLa^ ^"'JJ '^"' J^"" •S^'j-^ CjIjJ CjL^j^ (_gi 

. jj>-l (j-^jjtA i—lVjJiJ LfljiuJLA I i 'mi a uVjJ 

(j_a 3_c.j.«j*^ 5J3I I II t (J£Li jji i_^JJI iJI.La'i/l j|jl£. 3j>.^ f_j\c a'jjti jl Ji^'^l 
Ulajv jl ,4^j.j»JI ' ^aj"" jjl ^1 ^bjJI (_,lr j j 1^" jl Jl^U 5jjlj-a i_xjJIjJlII 
(J ii'C <" (_a5_iji d i i I II tl i_j_l1IjjJI jjLa ijj^i^Ijla oLsou ifjjjelb jLLaill (jVI 
^jIt' CjJLso n_^jj>-i SjLiJtJj . slj^JI u^l jl JlC^I J^jiJ i—Sjjjij I \.^^js>- oLsol 
Ldjjejj T-jJail «Lii.4^ <Jl!jL>o (j-<->- (_y^ i J.>-lj jjLsou i_xjJlj jJI L£jjjeILi «_<jj>JI 

.^UIUUJVL, t-xJIjjJI 

I j ''^ T 3J| -' ^ 1 ' ■-" Lai . i_yj\-LM^\ l'-*^" (_yjfc Lfljl Cj^ j ct^' l?-^'-:'^' i>jLjfc 
Cjjii-I Jl2^ h_jI^j>JI » _■ U"j LLii- (jj-i (j-a 4ajl I ii-»JI CjLlLjjiJI )«-j-<j->- Juijj (ji 
.dJjji 40 i_JJ-a (_yl^ (3j-<J-«-II i_gjAjiII (Jjljellll ?^-J^ (j-a 
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i(j-LJ^-l-aJi,l^ 1aJlJ-"ii ilLa .1— ll I ri'tJI (j-> I rftO (_yjj"^l sLSljuil Jl^-I (jl^ Jl2J 

j_a 7-j_LaJlj ^ ... A I ^^1 jJljlJI ^<— «^ «LlLi^ SjLcI jl^^^ J-A ' .'J '^tl'a 

*J J ' 1 ^ jl^j_S_J ijj-^ ^ . ..^11 Lai icU-a 7-Jj_LaJ,l ^c_<iILa »_a JJuul ?'-^^>- ^^' 0^ 

La (_yjkj i«(Jji:>JI» f'jjusjji f_yJt i^yii La (_p i_^ SJ^U sLujiLjial 4 K i"il,l 
jjl (j-S--«-i ?*— «-^?^' JlJjl^ .iJliLjl iM'»Jl (oijij (_y3 i^jUjJkl ^ — -> •"■II I-4I0 C3-''-»:J 

9 jjLa I JiSLiij : (_, 1 r I SJLi. (_yJI SJii. (j-« (*\)-'' '-fe^ j-'"^ ^jj '^ ' jjljiJI jjjj 
jL>.l_^l 3^L^I JJ£: 99 Jl -■■y^" [jS iO jjj-ljJI 3^L^I jii^ ■•■ J ' ^" oIjls-Ij 

.100 

(«J_<;^>JI)) p-jj^sjJ, a ,,r<L«Il SJUJI i^^l) 4J^I iSO^J jji.'^l 'La-^II Laf 

10 ((^ J »"l I rrt)) (__)l3_pi (jl LLlLiS 3 (j^ 8 7"J-i3 J'J^' LoJl^ cdJii J j U 

. 1 3 (j-a 8 7"j-laj jjjj^j 1 3 (_jJI I j ■-IJ ' ^ 'J 
jI£[I1jV jru-Lt-J (j^ Lkjii- 1 (_^l ((4J3LiluJI)) (jVi rilll Sj^SLfl ?r-:t^ J->^ '•'^ 

(_^Lo3l oLsoVLl (_yJll!l (j I ri II (j-< I rilll lijjjaj (Jji:>JI 3jl or jli i" (_jSL!j 

x_SljJi,l (J^ (_y3 ((J.«j>JI)) «lj^Li 3.Sj^JaJI aJJt !".-»- I II Jl^j .Sjbs-lj 5.al I iia 
j-ijj li^p- i5Jl>. (_jlr J-Sj-a (J^ (_y3 (J ihIj ((i-a^"ii iiVI » liil j^j 5Jl>.Ij 3jl3J 
i"i Cj-uu JL^J .SJl^vIj 5j_LiitJ jlSIjJiI (J^ (_y3 di-a^^" I iiVloj «(J.<k:>JI)) ilj-a-l 
icjjjJI dt-ie-Li-o I jl iMjLifc L«j^jjiJ <illl (_y3 (J-«-«Jl <=! J I II t djijIjJI SjAjill <>JLik 

.4iLtuJ| 3^j_tuJI (jj3 5j-a 20 j-Jjl 
(jl <ijl^ (jLs i(jjJJij(J 7"j-l3 ^jl -T* ji f-*^ ^^^l-T* (jLxjijVI (_gjjjcj LaJiJi^ 

Ll! (_jsl^pjj .di-a^^" I iiVI)) (_yJI jl «(Jjk:>JI)) (_yJI L^a^ jr^^*^ *>* J^ c?^^'^ 

VI . LlIAJ L^J (*_>2j Lij^ 5Jl>-Ij S^LaicJ jLflJj i_2^LL<j/VI jI (JjijsJI <ijiji^ (jl 
(jAiji^l (_y3 'l-i;JjJ.I )«-4^>iil sLlLi^ (_y3 «(_).«.>■» CjLlLc^ (_jjL4ib AJ-Sj Ijl -T* LiJI 

4 li I" -ie^ 4_LLi^ 25 jiAJj IjiSL&j 'i-';}^' rv-^' ^^^l-T* (_y3 ((iJiiLa^LLjil)) 4 i no-^j 

.7-jJaJI JlJi^ 4_lLiC I9_1 (»J-Hj L<jjaJ 1)«_<1J>JI JlJI^ 
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PjJisJI JggaxJI 



2378561923 237856 1923 

+1293658197 -1293658197 

=3672220120 =1084903726 

J^l : + + + + + + + + i_s">l:u-'^l : 



^ • "■-" jJ.«j(JLi (»_3-2IiI 5JVI dja^jj (2Ajuj .ijj^^l pLtiis (_jJI S^Lxbl 1 \jt\ I nit 

^j u -LI I ^^^ ojui .7-jJaJI 3JL>- (_y3 ((i_a^il<j<l)) J I i)«_«.>JI 5JL>- (_y3 (((Jju*.)) 
(jjj (t-j-LsJI jI) x_«.j>JI d-Jji^ slj^u "AjjOJI aj u -^ 1 1 ^^^ 3JVI Aj^j 

fj^ « (J_4.j>J I » S-sLiiaLi L^-J-3 4JVI ^j ^""a iSj.p.'^lj 4ilIli<JI Aj U ^ 1 1 Lai 

u^ ((i-a>l" MiVl)) «lj^Li dJJJLSj iSjIjljJI (_y^ - - ■ t^ ■ ■ '-^ ^^1 »2ljll j-j-cjv 

^ djlf I ;\,^^ i^JJI l_j|^J>JI (ji^ ^l'^' cr^ .-.U ,,U ^^1 «^|jj,| *^LAS^ 

.4_UUJI A J U -^ 1 1 
■.(^y]j Lo ' ~ ' I J U -^ 1 1 aJJt i_^ iJ-«-«-II 'l-Sj^-la UV^J 



9^S 



2378561923 2378561923 

1293658197 1293658197 

»»p»p»p»pp **cccccccc 

JjVi i^\ - 10 10 10 11 JjVi i>Li +11111111 

jiili s>ii 118 5 9 13 8 3 6 jUJi s>iLi 3 5 6 1119 10 

1084 9 03726 367222012 

Ail . Ty_j\ ai _it>l;^VIj J-J-l ^ ji -lis-'^ 1 J-J-i ^ C i Jt>t-':^l ^ p c liJi J~y V ^ *) 

.f^jljJiil 3J| (2>« VJlJ 4-lLlL-^J I <tlll -' 1 ' ^j /Ji^JJJ ij*^ lS'-^' J-* O-^l '"'^ 
Lcjj , U ^ a J. -^. " J SjjiL^ (JLi^Lj VI (»j-Sj Vj IJl>- <iijiij CxjlS j3j>^' 3JL3 
/j-jajjj jji (2>SlxJ icdJi (J riSt I (jr&^ ^-cl-LljerJl 5JVI Lol , Cj LlL«j(J I (j-« IJl>-Ij 
(Jl_«.c al (j_a j-LiSLII (_^l 3^Libl jjjlj-^' 5JI d-j (»j-Sj La J^ j-^?-'^ '-^^H*^ 
3_iLj^ 3JVI («ui»3 (^SUj -iJl I'irirjl bl Ctlu Jii^ idilj (j^ jii^lj .,Jjji.'i/l 
cdjj) <_jjjia]l (JliljLJiilj liaiill «LijlI 3JVI (<ijJ-«3 (_y3 ?H^ J t" i"i Ij ^ ^j , ,.j 1 1 

.^jiaJuil l^tijl<" (_y^ Tc-flia L^ i(»Tic-tac-toe» jj . iJJLj . 
, U J u -^ t ijii Ij LJo V I J (J_2_(JLj ^ ^ I »". 1 1 (JjLcui,l (_5i^ i4_ujijjj ^jj '^ ' i^iLi^ 

«G_Ljfc5_o (_yJI S^Lbl iLjjj.jilo Llj^Ljj JjiiJLi (jl^ 4jSL! .4jJljJlj>JI i'KiiiII 
(jl ^ ... A : I JLS ji^j .3_j_oj_lJI SLj^sJI J^L^tA (_y3 S^jJlil ojui (J^ialaJ (_y3 
(_jSJ (JIj jU 4jjLjji3U^I 3jj Uill j2^ JljljI <ljf jJt S JLiiuJ «Lfljj,Jj (_g jJI S(_jjiuJI 
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."ijLaj Jlaj ' '" ■ "*>l x-a cdJi (j'^J 'JtJ^ r"'^?-9J S-**^ Lx-iJJ 

3_iJLlJI JLljv'!^! tjLs i4_La J.*^ (^JJI j>UoVI (_y^ ^^ i^glj tjl^ La^^j 

JL^ tCjuoLaVI B^JutHa 4.j.u<L>- dJi -"ji '-^"^ /^i^ljj L^ JlJ i_^\ Ji^^JsJI Lai 
j_<Iij 1950 aLc (_y3j .tiuJijsJI (_!jjjiL>JI ^ J j ■^ " (_yJI AjU-^ jjij AjU-^ 4jjL£ 
Mauchly (((_yKjLa))j Eckert ((Cjj.iLjl)) «_o 43l .'ii'^lla jljLiJ (jLxj^ qj^ U>?- 
(ji j^jJLj j_jJl^j .(_y^Lj_^l (_^j^>JlSLII i_!jjjiL». JjI p^pi-l •Xh (jl^ (^ jJI 

: 1 it 3JVI 3jL! JL:«-a (_y3 (J^jljIj (j^ m i n-^ ??-:t^ r^'J^ 'J^J 

^ J-oLllII ^ 1-4^1^ (jT^'j '^^' cr'! >«b'^' AU^\ Jjta. 4Jl : Vjf 
SJl-uiil SJ'^I J^ (j! (>SUj 4J1I dllj (_^l (-i-ilsl . Ll£L<sji lj_ol oIjl^VI 

d-ja-L^lj i^J-x-a (J;vlj_oj ^ljj>.i (_yj| L^jjj.j>o Jljlj <ijiLaJ(il jl 4_uLl»I3U^I 
A JLJ-"i 1 1~\ L^jf (_gl) j^^£!llo ^:;aj (_yl^ CjLlUjJI j-xu^ (jl 3J>U (^SUj \-<S i/<JL«Ji,l 

SjjLa 3JVI c-L^tLj-ualj .(SjljJljsJI jljL^'b/l ulc 3_uIj 3_uLuoJI cjLlUjiJI 

(2>JJJ-«JI o>^ (_, I r 1.^1 0" r I CjIjIj_SJI jLjtjIj (2>jJJlC. SJjLia f_j\c Liiajl 

L2_LjLlLa SjLc jlj_2JI (jj-SLjj) .j^VI (j_« j-^' I itjL^vl (jl jl (j"^j' ' 'i~ " 

jl ipt^UjjJI (j-o J^l *j^ Cr'l j-*"^' (jr^ J' ' 'J'^'"^! AljL^ljji (_^ J^J <i"iinVu 
3jJL2JI ojui (jl . (' ^aj"tl j^y^ jl 1 1 j '<* j.jii!l AJ sLajLj/ cLlaii (_yJI 3jjj«JI j_y3 
3.2jjiaJ ' ^j ' ^"" (jil 3JVL3 i^Gj^ i_Jjjj/L>JI (_ylaju (_yl!l (_yji jlj^l iiUejl (_y3 
(J ri '"^1 l_!J_^-ci5 (j-* Mj-'^ (jr4^ f*-' lj-*J '^L«^ (jLjul L^l (jilJ *>^' cr*^?^ 

.(jijjiuJi 
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(_5-la_iJil pl^^Hi-l ^^=-1 7" J,'- '■^^^ oLsoVu jj i nil ^^l ^JjjJaJI till jj Jl^ Jiilj 

Augustus «(jLc.jj^ |_^J . A)) sLalflj aIs |_5 JJI S^jjdl (j^ JijJij>JI f-j-aJI I AA 
(jj^l cjLjjIsIjj »1 olr (j^ j^ii -iJ^j George Boole « J^ .Gnj de Morgan 

i4jJ_lL>o"^I CjLuiau^l CjLuj/Lj/I j^ ',>^-^* ?H!^ f'^ Lojii^j j ■'■■'- x_<jiLlII 

l^_~ij tl_i^U iibii tla'l ^^ |_jii La 

"dj^" "i/'liil" - 1 

"Jiji voLJT" "|vSUJI oJ^j" - 3 

4 J I r J-JJ-J lS'-*-" J-^J-"'' (1>^ '^^'"-iH O' ??-f:h' ''-^'J^ j'^?^! 'S^ u^-*^ "^J 

^1 T* (j-u <ijjejju 4^^1.c Jl>-jjj I JUfc ,(_jjjjiL>JI J . ^ « I (jjLijiJJkl (—I'ill "iJjSlj 

SlJIIjlII t_jj^l jju dilitjl^ AiJ. JL>J.I lJuiij_^4jSLj^Vl uuIjISOjVI Oi^j 
Leslie (((jij^j^ J.Ld (_gjLJ^ljj^jJjl (_yjLul3lj^l tt j r .o I LajiJi^ iSjjioL^ l^3^^ 
tiiLxjj.2jJI i—xjSLl, I I rij'tj ((jJ^-iiiiJI (jj-^l (_y3 /ji^jjJ (_gJij^>-o Jl>-| jjij) J. Comn 

^ LJj-j-Lo 20 uuLJajil CL^\<> jLa^ .2000 (»Lc ,_^ 1919 ^^Lc ^ j.«^l 
aLc (_y.3j .3_j.2lLo 3 a I U . (j^jio ' ^ . ^ "i ^1 I jl-«-l (j-« ?r^^^' lt-^' jIji^'^I 

jjj^jJI (^;,S[j;_aVI (_,<lrtll aLs i^W: (_i-i-aIlo (_yJI J-i-aj Jl3 (jl^ LoJiJi^j 1928 
SJLoL*^ ^J^ih" ^jl'^^l SuSLlflJI jLj^j'^I j^l Jl3 tjl^ lSJJI Brown «(jj'j^'' 
TT I II Lajii^j . UJJJ ^ • "■^'' tijul I ii-kJI sIj^u IJlJ (jjlj-J O'^J •(_,! I iijl (_yJI 
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f_j\r Llibl I ri'tJI i_$j->^ 3JVI dJJj ^Ij LoAJi^ 3^jLc. SjJiiJ «G jii-l J^i-jJLi «U 

cjI J iiiL»JI JL:a-o (_7^ Jj'^' JljIjJI Eckert "'"'j'^jl" j ■^^ J^ '^^^J>«5 (j-'l 

isjui JL<i^j f<u Ji^j .(_yK5La SJlcI I ri«i_i tOJI (_,lr <ii«x. j-jIjj ^_ySLI ijJjjjSLIVI 

, Lulnl ,,iit f_^ 4jiiuju^\ Moore «jj-o)) 3jj/jJla f_^ j^^\ j^I (_yS 3JVI 

Wilkes « (jjiSLJjj ))j Turing (ciJjjjj)) ^jJI aj jjjjjjiJjjj (_y^ i_!jjjiL>JI (_yJLi i_g JJI 
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^^\^la\u«"'^ 



I 



ljL>o a^\ (jl^j iLincoln (jJjSLlJ SJjJlxj J^j jJj 
Ji^ (jj-JjLJ (jLS i(^jJijj 3^j_«^ ALC 3-i*j 1 1815 
1 'ij Ml »lj^"ii iiVI IjLA (3^ f'-'j .(jj^lSjJI i—iLaj^l 

4jj_lLsoVI LlL«JI ."'I ^ .ull tijyjij jL2i>.Li 4JjL2^ 

«Li^_a *^>-I.i iJl^J tj^ ^J Lt-^ ((<^ I III j^^^ 2l » Ji^_i_La 

jl Jj_j ^_j-Lc. ^(i_<-oLv j_jt ^LjlIII 1 JL4I tjL^ Jl2J 

(_^j tRussel (Jj_olj) d_L^LlU tjijui 5^j)3-<iiVl CjU-I^^j^Ljo (=^) 

jLrcj tjl i-ajju V ,_>^ieJLj JSJ j3>L>JI ,3^ ^>^' L^-^^l cr^ '^^ 
(3_L*_i ^jJjJl ,_j^l_»_tlu3l ^j_a ,>^ "J . ../lit i^^Juej V (_^^1.>JI (jl^ '111 



^jSLu/^1^. JLiisI 

- 1 8 1 5) G. Boole J^ gj^^ 
(1864 
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j-JaLlil (Jilo 4jJii«JI uiiljj'^l (jLjLu-aj LJlSLa i«Gjljji(_y3 4_Lil ijJjLJo jlSJj .4_LiI 
dJ L_Ljfcj i3_lIjVI cjLjjiLj^l (_y3 Lj/jjj «i_LjI ^ U ^ i J iSjjSLI,! cjLjiJljiJIj 

3_i^Li. I L^ (jA>^ 3JL^ u^ Cj^jJI dJJi (_y^ ljJlL>ol ^JS: /aJjilII (jl^ 

(jj/jljuJ,! (_yi 5?lj_SJI (<S_1_LjLJ jallj (jlSLa --Ij ^All sLblj »1 initl (_yJI 4 J I riitu 

jjK^ iCjLu:3Lj^Ij 4jI:;£LII Lai . J^i^VI s«l^ ^ jij^MiJI (^SUiJ 3j;.^pJI 

iSjJjLsoVI 3 I Mji'CII pLjjl l-^J-<SJ (_^l (jjjjljj,! (_y3 LiiLiA \juja Lc.jj.4ja I(j<ijIt"i 
l_gj~i I ri a (j-a )«-3j-J (jl jj.SL<5J (_5-jJI <iLujJI CjLaL<u-iiVI jj^ j-pJt3 CjjIS Jl^j 
lj-j_L>tjl ^_^ tlP^ f^J , 4_tcL<CL>- ill p ^"' ^J ' '^ (^j"i t n a (3_5^ ^ Ij ^Atl i " < 1 ^ J u 
i_fljf 30 <i:L4_L3 La 1832 aLc (_y^ o'-'^J^' f'^ O^ (j^l '3^J^ 3jj<jJLa |_gl 
liiij (_^ tiiill JjJaj^l (_, Ir jjij! Lsji Js! jjkj) SJjjJI SJljjs. ^ '^-^ 

.(a;,, ill 

CjL«_aLj>JI CxJL^ .(J_i_L2_i J .^"ai «_»l3j (_y3 (jlSLs i(_yjLAL>JI /cjIjiIII La? 
(jj^'^l Lai iljiLsol a .,M;<(_^(j^i^UJ.I *Lbc:Vl (_yk: I^^Sl^ aj).J^Vi 
CjljLjji-VI (J^ii- (j-a /<i-A.ai <j" I III (olu (jlSLa iCjIjlaLsJI (Jji-.i (_jJI (jjja^LLaJI 
J_LjJI ^ ' "jl • " " CjL^L^v (_yjijJ ljLj(_a p J 1 < "t (j-a (»J^-^ L^ oL^J .<i-i-cJjJI 
«Vjji tjlSj lajLajJIj Jijj^l (_y3 /t^jLaLftjjil I ~ ij . ^ -» 1 1 (jjjjl (j-uHlPi I ii"tj^^l 

(j_a i LuLjj iiLioiiU ^a_LUtjj i Vjt i^j-cioLaJl (^^-t-La T u I ALkaJJl I JLA (J^ (_^jIL>-l 
«_SljJI (_y.a CjjL^ ia_i_La^ (laj^jLc a^jjjJLa)) (_y3 LJLLj QjSIjJ ^jLiIi-l J^Li. 

(_^ (j■^_^_uJJua Ij "^ J <^^1 ^ \j ^ All ^Lb) ( (jjjGj jLlL>.Lj AJ^Sj 4j^j_l>. << i n t nj-a 

iSj-iHiC «Lj_u.iLtuJl i_L) (_7^i^*- «Lj-oj jJll ^Juk (jy^ (J-5:* Cr^J •L^.>-*' ' ^^l^rj-*" (j-"jl^^ 
La IjJJ^ 4j^ slj^iiJI sLbl (jl5 (j^j fj!s: IjLsol <ijl j Jbv (_^ IliJU i^gjdl j^VI 
jjlS (j-a (tt^la (JjIsj idjLjjiLiJI ji d-LaOll q-lm Jju IjjjLscjj («Jj (J-«-«JI Oj''^ 
(_^ jLcLtita (jjjjjua^^^^ (J-5:* U^ '"' (^ * S.>^LtJl (jj-u Juu «Lj_ujJl1,I jj^ J o"' i n ^ 
(jj;j.i Jl^ a_j^>_pJI 'LjijjJ.I (_y3 j>.Jj^j J^Li. (jl^ (jl JlJUJ .«Li^Li. «Lj/jJLa 
(_j.SLI <ijJLLajVlj d-uLijIj 4 J I iitj-aJI (jjjjJlJ Jl>-I i<ij.Lu^L!lj 4_uLJjjJI ojijvj 
CjljLsol oJijk LlulS Jiil . Cj Ljjia u^ I (_y3 jj_jjjj|jj2l djlQ La S«l^^ (j^ (j£L<iIb 
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iljLalj T^-^-*-^' Lojii^ (jjjjjiA^ ^1-1'' J^ «_iLj ji^j .(_yJj'^l 3^jjJI (2h« ^i>^ 

cdJi I'll ^j .U" cLj^Ljtjj njjjjiilj (»5l«JI i^jjJljJI (2>4il (_5-3 (j\LoL«JI <— il J I'litl 

ijj LoJlj.c.j . J (j < U (jjJj_<Ji,l (J3jL>J,l JLx^'i/l JL>.j L^Jl^j (jl^ (_ylll 

LiLli J_»_i JLi-Ij ,ijjj>.| x^uislj^j Cjl-LiiaLjjJI ;^jL^ L^oi f*-^ O'j ^tD'-^ 

dJLiJLj d-iiJJJil I. i"l\ tl (_gj"l in a 4 J T- < J joJj 'j-^l (3-**^ S^m iJJUk (JjjjJlJ 

i_^jj (Jjiij-Aj Peacock «iiJj.SLu))j j^jjj j-o J '^^ La I juij) IjijI Sj^-j^LsoVI 

(j-o J J-2JI dJJ jij I j . . .."si (_yl!l Sjjiill lIiIjL^I (j-a Jjii" I nj (jl (J^ J>^ 
4_Cj_<i3j_o (_j_3 4_j_tu_LJjJI i«_iL(Ji,l (j-« J j ' ^ ^ sL^v^Hj (jij 11— i-tTiJIj JljsJI 
(jj/^LiVj Gauss (jjjjLj. Jl or i jjjLaill £L>.j (_yl^ (_yji (.^^'j '("-^Li^^i?-") 
(j^jjji i,ji>>-^j Euler jJjjij Leibnitz Jjjjjjjj Lagrange ^tJlj^Vj Laplace 

.((Cjlj-JilLa^Ul)) LLiiillSLa jjj>J I (_y3 ^ijj^l ^La^ (J^ j.j>olj .(Ojij_LC.j 
I lj"i l"^l (_y^ (Jjj-al (_jjl3Ljj (Jji^ j-ujj Cj^^I dJJi (_y^ ' .« '^11 (j^ (jlS 

3_«_aL^ (_y^ cjLj-usLjjJI 5 J K I J " J ' ' -^ ' Sjljjl^. S-LtA ijJLufc lIxJK (jSlIj 
jjjjtlll (jjijjj 4iia (J^IsIlIIj (JjIoLflllll i_^ '^'-'^^ (J_jJ '-^i^! J-^j'-^ '7^^^^j-y^ 

L^JLi-O JjU L^-L^ 7r Wf.^1 tjj^ J.j^£. (J-* t^^^ nlS r nl * iLlu^jfcj 4 ((_^J^^JUj^. L_3. j) 

<ij_<jijj_a (_j^ L^j£ (JjjjJlJ (Jjj (jL^ lt-'-'' 1 jj ' n lit SJjVI (_y3j • J>^ W3-" 
j^^ I ^^t^, a iCjLjjialjpl (_y^ 1-^J^=-J 24 (_gj^jb^ 3i:a^ (_yJI aJi^ i4jjIjCLiVI 

.(J^lsuJlj (Jj^LflUJI t_il iii-v. 

ir-JUj-j-aKj Trinity (_yj_i_(jp 4jK (_y^ ^Lloj (jl^ (^ jJI n_gjjju^ J-^J 
1 04] (jSLuj (j^i iCjLjoiabpi S^ljjJ t_JLL^ ^JSDI (_yJI J^ JLi--^)' 3U:^ 

(j£jj i<ijljji^ )«_a LujiLJj^^iiSi 4_L^ i—S^IljtjJ (J^ aLoI LSj^Jo ■^".-'J (jl j^'ill 

ijiilj i I n )<-Jjl jl vij^ij SJlJ, (_yIL:E_jJI 4J3I Ml t {lij2 (_jJI "J u .>»j . .. jjls dJJi 

.<1jjJIj jo-CJ 4_iJj|j I n a (j-C <J J I -ie-j jj^ liJLufcu iCjuLaHoVu L^J^ J < mi m 
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3 ^ ,Utl . ^jUTi 4j^L<Cl>-l LjLiiaS (_y3 Liiajl ^ • "■^"' /a:»^i 4_lSLI iiiLuKjJ,! J(j< a 

(JjJ O'-^J .Lli_Ljlj^>JI (_y^ (J-JJl^I I ri oS (j\LoL«iJ (JjlJlJI AJJ j j . ^ ^" t l"n i ii 

j_ifc JjjJ ^ '"jlpl (j7^^^^' aLci&VI (jl^ £iK c^^JI \jjt, jIjlIoI (_yl^j 

3__Ljiij 2u]|jLlo 4jSlil,l 4x«.<i^l <:Cbtlo 1844 jilr: i_^J .^JLtll v^jLjjIsLjJI 
(J^ Ijj La (jLc.j_<jij . (J^lSJillj J .'-^1 A"ll i_il I ri-»- (_y^ 'OVLIa (_,lr <iJ SLslSLa 

«Lj_a^_<i^ ^^jSI ^^ ^U » A ^j.SL3 ALkaj ^j-* (_>-^L>- ^JS mi ^^-uj t"i i njl uIiLlxIoujJI 

(jiiL^^L»Ju I . --»j . ^ -^ J i^Luiii'iil (j^j cjL£^L«JLi (jiajJkl I jijk -'" jjj . Vj i"ij 
. cdJi j-j-c. jl 4jjjl^ ui^ o' <-^LS^L»JI j> J14J (j^Lfljj . ^Luio'^l i_aLLi^l (j^j 
(JjiUiU SjjjJo (_5-*j) calculus tjl J III-*- jl5Jul (_yjfc Sj_Lj£LII J^ 3 <»l ma lIuI^ 

jl ttSjij-ILll)) (JiLa ^c-J-ALja_a ^\ Ljl_Jj_t_jJ ^Lal JlJ>"i < nl (2>^>-4-l (j^-ajjl ^ '-^ ■ "Ij * 

.(_gjL«JI jjjsJI aI JlJ-"ii iiu /tJlij 'Ltibuj cjVjLla (_jJI (((jLa ^jL^ijI (_)£» 

3jjjLje_aj (Jjj -a- "1 1 1 4_bL£ *Luii (j-a Sji^^l lJiJLu)) ".Sji^^iLLI Senior jj J M I II 
j>J_a x_a (Jj-l (J_aLjLLj .((joJ^U <ljLjLa Lalj 4 »" o 1 1 «LiIL>- Lai (_yjkj ijjLi-aJ,l 
JJLstjaj (3;!^-^ Cr^yj j-i-*wH 3-. '^"'■' '^i^yj ^-^Lla ^^I I 3""i"^j".' 3-!j-2J,l 
((Sjjill)) 3 qKI J ,^"^ ^ ck'J^ W i_2jj>JI aJlJt" I lit tjl (jSLaJ ^llLft^ iL&ja-oLuLl 

ijjjjjellil (JjL^ t= : <1jJL<JI jj^jJI A JlJ-'i I II t sLiLiiiLA .J^"-" cj-^J . w= Sj^^I : (_gi 
aJlJt" I n't dllj^j .(<»J>U 5jLJLa =r i3_«JUiI 3-JL>. =p ij^\ i^U SjjJl:*^ =s 
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i(ji) i_aj^l JjiJ (+) J-«^l j-*JJ '(j) ' ^t^'ll I-3J.JV JJlJ (0) <_jjjiaJI j^j 

w = St [p (1 -r) + 1 - p] 

(J-aLtjJI (j-SLsJ 3^^-*^"^' Lj-^ ^Jjio (_gi (_yl^ (_yJ^jJI (j U i 1, 1 jjjjUl (2>^L4Jj 
/4-a_LJe-l-o) d_Ljl_LJ d_i_LU3 (_y^ ' j * ' -^ J l5' •(_yJ'-"-ll <— ajjj-allll SJVjiJ L^J(-a 
j-2lij (jl^ J^ (jl x_oj I 1 849 aLc (_y^j . ((_^l/j^i i(_y^u-i3 V/(_yjiIJ3 isllLLi. 

(_y^ ul!LLAi3LjJ_LI \'^\~l III (JJ^ ' ^"a l(__)^L>JI I—Jjjillll (_yJlj 4jJli«JI 4JVJ jJI j_yJI 

1854 aLc: (_y^J . ljLiJ;jLlliJjj^(_y^ ^^^^ I", mill! jL3l2xJl^(_ylII ^j^J-iii^ 

d-L^ jJl^ lSJ-II The Laws of Thought (^^-tSLilJI (>Jilj^) JljLII «l_Li^ jJhJ 

ji Cj Lc j_«.j>J, I 3 jj I--' ' ' Cj l—Liis u^ I f_^ i_2 jjjlI, I J ijj^jJI 'LsJIjla JlcIj^ 

ij\£ Jl2J . 1864 aLc (_y3 j.jijl!I (j-« tlr^j^'j 5< i nllll (_y3 J^ lt^J-* • J,?:' J-^ 
!(_, I iM 'tj-ll jLlIJI i_jJ\ Qj-o-Ti-ij V (jjjJI (j^jj-AjJ,! Sl^^JI tilllji (j-* Ijl>-Ij 

I4I LbjLo (jl^ lil I jui iJjillLi VI SjjijiSlll S-uJjlII SijjLAi! l-yJ^ ^SLj /oJj 
La i_JJla (_jlr Lai 0" itl ^ I -1 '^ (jjj /<sJ jL^I^I (_y3j .^^LlaVI (_jlr *(_yji i^Lj 
«Vjji jjH^I il .(jJJjLjJI *— ''-i-^'i>'' »i olr (Jj£ (j-* LoLc (j"* I IIP'*- (j-o i—ij^ 
i4j (3;^^ Ct-'^' <iljlSLo (_y3 {uiaJl I JUfc x_i^jj jaJj .'Lujjii (_g j j_lC (J.«j>JI Ijuk (jl 
aLc Claude Shannon (jjJLiu .^j K 1 ^ .°:."<l LojLi^ (jj^ mhII oj-^' lt^ "^1 
C^^l dilj (_^ o>''-^ O^J 'J^:" Jr^J 4-uLij^<ll jjljjJl (>J 4l>L«JI 1937 

(jLs I JiSLaj iMIT Lp-^jjSJiil (J 11" I iij Mi'tL-uLa J-^JLA (j^ lij>-Lj LJLla JI^jLo 
"iLiSJI 'ijjjiLji'iil jISLsjI cdJj (j-« 5jl>-Ij Jfl^-i Q^LJii i>j 1 n"*^ i^ jJI J^ ij-*^ 

.t_cjjj,l^^l /oJLc: (_y^ lijjiJ' J>i=^' (jr'l <^-i5 (jT^' 

(jl (_^1 4_t_L£ij_S_a 5jl_til J J Ml I 4_iSLJj ''^l jl Mill 3_L^^^I (j_a 5jLjLiJI l_Lfi ' ^ tj 1 1 ^c_l^^ V ( I =i=) 

(j_SL^ <j| J3-IJI ,3-i^'j t;_^jLiJI >j^' aI-JlJ-". iiiLi ?lJIju (jf (jSLflj 3_w^^I (j-a i^LlII cjVjIaII 

(jA-oJJ.^ l£J1 i ^ (jl 4_Lj_2_>Jla) (^jLjiJl j_i_>JI CjLtl^Hj Ijl>- 4^-u^ '" J ' '^" aIJl^cHx^u L^IL^Jul^ 

(jji-Jj Statements 4_Lila_ti.l LjLii2JI s_a J_aUlj 4J^SL] Ijiaj "(^^jLiJI j^» j-oJLi J^ j c^ jj^o . nj 

5.^1_*_A (_^ A jL-jr "1 . II "^ LT-*-^' L^-^W-''' (M^ 4Aj_aj 5 tj^ ... ^j ojLiVI (j-a l_ui JjV^ - (jl Ji^^I ^ 
^^ , ^ , ^ ^'A \ j_JJ 5 I III) I Li (jIo- t^^>Lc:l 5j3^jJ.l SJjLm^ ^^J^l 'J '^11 
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^.^aJI 



(_yjLLiJI JjlII AUisJ I (J I iil^jJI AjJir'i rr"j .(_yjL(iLll J^ jjilla (JjJJU lJij^ LaLj 

JLi-Lj (ji L^_Lo JSLI (j5L«-i (_ylll switches ((TcjjLflJ,!)) (_, Ir Jlj4jj>j l^jUr (j'^ 
A jLJr" I n't IjlSjkj .jjliLo (_gl «OFF» jl T-jHiLo ■.(_gl ((ON» Lol : jyCuA-us^ ^^Js>■\ 
_!l 3JL;v dJlLftjj Oj «ON)) _II 3JLv a \~, «i"j I I o it Jaia (j-L<i^j i _m . iil^^j»JI 
5_ijJl£LI,l jIjl^^I SjLc t_jj_<jjL»JI (_yi^ J^LtJI ^-^^ '~"^^ J o <" . .ij) .((OFF» 

jiLklJI (_y^ L^Li^l£^j 9 (_yJI ^ 4j; mhII f^l^jVl (_yJLlJI JjOjsJI ui^^fij 
3jajaj i_gi i complements « jlo^'i/l CjL<t<ilA)) Liajl JjjoJI ^.^laj L<i^.(_yjLuJI 
J^ (j-uSLjiJ (jl (_yiSLj 4jjw«JI oJLjfc >lj^V . JO^ J^ (_yk: NOT 4xUj«JI «Ij^I 
jjl Li^ lO jjaj^ I -■■■'^ja (_yi»-3'^l ^Jjl1\ (_^ (0 jl I ^jJiIa (<i\j) «bit)) 3Ij 

. I j=jj-aj 

X ^^( NOT X j^'Liil X j_^-L;)l ^y^\ j-UkJl j 






0000 0000 


nil nil 


-1 


1 


0000 0001 


nil 1110 


-2 


2 


0000 0010 


nil 1101 


-3 


3 


0000 0011 


nil 1100 


-4 


4 


0000 0100 


nil 1011 


-5 


5 


0000 0101 


nil 1010 


-6 


6 


0000 0110 


nil 1001 


-7 


7 


0000 0111 


nil 1000 


-8 


8 


0000 1000 


nil 0111 


-9 


9 


0000 1001 


nil Olio 


-10 



JJ (ob; jli ^ iPj-^ji yj) byte "cjIj" JS" UI_;^ is.\jii\ J^^^-J J^i ^ : 4ji^">L. 
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jbjJij ijLcu_jJI (_^l (>-4jJI (j-o (_yjl-ii!l ^lia-iJI u^ t-jjUSm jjjJI fj^ 

(_gjJI ^ "■■-" IJljJ,! J-AJ IjLtUjJI ^:;=-l I ' j "^ ' I LxiS 4jl3j^ I M ri-fcJ (O^jJI 'l-<iJ^ 

jL;>.VLj (J-<_«_lJI ^ .^ai ij-o ijUJ cixxa. n_gj I'lull JljlII Allij (_y3 4-ajLir" i nt 

(<u jU-VLj Ijljj JjLill d\ 1^1 • I JiSL&j luiiLUla uIjIjJljJI (3jLv) SJj-La L^jJj 
J 02 ,_^ oUa . 101 ,_yji olj Mir JO ,_yjfc A^V) 10 jjlaII ^JLdII ,j>1ILi 
^^Li joii jL^^Li JjLUI |jL>iii (^^LiiJI ^\i^\ ^ La! .(...J 02 ,_yAe^^! 
I jl ^j J5 oi^ l5>="5 SjLuuj (21 ,22 ,32 ... ,0) ij\l jjjlU a^bHI 

JJLtJLa . JJiJlJI (_y3 djl^j^ t_gjl I n't ((JjjI) 5j^ (_yJI Lc^j.^ 2 _1 ' 'J ' ^ J (jl I— *:aJ 

^LjUI ^LkHI ^ La? . 1x3+10x2+100x1 i^jLc^ (j;>i*JI ^^Lkill ^ 123 
i(_yjLLLll AliaJJI (_yi^ lJiSLifcj.7 |_gjLuj|_gl I X I +2x1 +22x1 tijLuj 1 1 I jjjJLs 

>l£j^ I.I ii-!e-i 5j^ (_yJI Lc^j.^ 2 J /<i^j (J^ (—ijjiaj nJljjiiaJI AllajJI (_y^ Li^ 

jjjlII 3.4jS jjljcJ jji (^SLxj I JiSLaj .Jo^ia I ji Lol tjjSLj (jl (^SLxj (_yjLuJI 
•.^bJI ^^tJJI ^ ^iJiUI (i.Lk:JL. ^^iiSUI 1 1 1 1 1 1 1 1 



jisai^j 


8 


7 


6 


5 


4 


3 


2 


1 


JLiJI ja»« 


1 


1 


1 


1 


1 


1 


1 


1 


JJjJI s^ 


2 ^ 


2' 


2^ 


2^ 


2-' 


2 '^ 


2' 


2" 




- 128+ 


64+ 


32+ 


16+ 


8+ 


4+ 


2+ 


1 




255 

















:0R ^AflJI 4mU«^ and ^^t 4nU«§ NOT ^jpUt 

«jl = OR» Lol (x^) (_yi«iJ((j = AND)) 3.*K(_^3JI LU^l^ (_y^ j» jLitH 



l3ia-i-o (_y^ Lai .(_yiJjl (_yJ-«3 (I V = NOT)) (j'^.a- (_y3 i(L<i^jK V 1 o itj-a-i) (_yi«Il^ 
I M" -^ a (_5-i-«-« 1^1 j «4jiLila CjLlLiC)) (_yjfc Sj^jJil CjI <iKll (jLs (_yjLuJI (J^ 

. LaL^-i 

CjIjI jdu L^jLaJ (ji (_yji iLjiLaJcil iJ1iLlLu(JI oSJt ja^A! 5jtx>- iGj^ia liJLuij 
NOT, AND,) oLlLijlJI (j^ a^Llklo AjLul J^ JjL^ 0^ 6^J • ^k>«^' 
\c^ji.xua (J^L>- (j-* *j'-^ Cy^ j-"-^ 'jLp Ly^^ '^' (_>^->^ .4j^L>- SjIjj (or 

(ji (j-SLflj I (j i a 7-Llio (_gf (ji lijjjtj gllii"i I iia Sjj iiOi (J.«J>3 (_jjJl rcJjLiil (jji 
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(J^jLa iJjJ-4J (^jSLx-iJ lOFF Tclill J-ciaj (_y3 ji ON j3^^^' ^-^3 L^ Ui^ 

x_j_<t3- (jj^ O' "-r^^ J-jJJjlS (IjL^-Ij IjLcu-o (j^LSLiIiJ (_gl) J I ril I n'rll (_yl^ 
j^jjijvj (AND) ((J)) jL^lj 7-Llio |_5l • jLuJI >*J (_^ ON 3JLv 1^ 7c_umi 
(_,_Lc: (j;lJ33_ijjs (jU-liiil (jl^ I jl La! ON Q>^ O^ S-^^?^ Lij^^' JtH'-^' 

lji£ljij . (j^-a-l'iiU (2h« 7-Llia J^ jj£. jl (OR) «jl» Jj'^l T-l'iiU j-^^ liiljj 

: JjJoJI aj-^i^ La I Juij ON 3JLv 1^ (j^jvLlflJll 
AND mJ^i (j--) 5i-^i OR 



ON jyuii ^ OFF y^\j ON Oi^Uili a^i 

(SW (A) 

— i-SW-SW — ► — ► tOFF 

(A) (B) — »> SW (B) — .> 

slj^al Jlj_«JJ /oJJ SjljJI pJ>-3 (j-a pj^ (_y3 <ilo ^j->- J^ j-<ljJ 1_>»^ (_2jjj, 
jHI jLuJI (SJaja-l (<Cl4J V j_yjL(!Lll |_ji2-iil (_5-3 LijSjj ^ ^ « _■ I I j '^« ' -' ' >» '", a 
jj^^ t*"'^ j' (i_^ '^ ' ^ ^ Jl>-I^I) 1 -J dJ j^jj La jjij ijLuJI \j^ jjij-^ '-^-'Ij 
I _ . -»- J JJ-oi SJi^Lj ijJLLik . (^ ^ U M t j_ijuaJI) _J <lJ j-oj-l La J-i^J J'r!-'^' 

,_^Jj^ uuli jJI AND, OR, NOT 5_j.2Ja_UI CjLiJUjlII ^I V/ls . L«ik^>Lo 

(_gj.jaj LljLjj n_g,iL«JI lI^jJljsJI (_y,3 <ij aA V "i i n" (_gJLll (_yJ-«-I.l (2>c. (—aJliJtA 
CIjLlUjiJI aiXA, tjl lilliij iJ^Loa 4_uLuJI jl Ji^'b/I (_yk: 4j2lajil v2jLlUjl!I jijijj 

JSJ SJjLSII CjIjIjlII OUTPUTS (cjUv^Jtij) INPUTS (uU^lijJi) j,^ 

^-LJji aJLv jiuj >i>!ij ON 3>ii:Vi aJL^ ji<iJ i j^jji ^ji^l Sj^ 

Oj ((7c_LJe_U3» (_p.<JJ I (j'^ (CLfljisJI (JjIJl>-)) _1 (JjIJoJI OJLA i".J«1 I II .OFF 
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igJ^fJI (shlcJIj Jgj 



iSjiijjjj Sjl J OR ^jLulII (JjLSj Li^ 'SjL. 



i Sjl J AND 4xUjiJI JjLSjj 
Inverter (((jji^Lcd (_yJx. i^>oo Sjb JjlSia NOT S-JjiJiil SJiuIl SjljJI Lol 
7-1" lit, I L^j£ ui^ ct-^' 3JL>JI (_y^ Ja^ jl-i^' J-*-" "-^^p- 'jW-^' 3JL». (J ri's »j 



—t 




-' uj' — : 


u — 


- 


luj — r 


W,J . „ 


V 


v"/ -• — C5 


AND 






OR 






NOR (NOTOR) 


(^ji>Ji ^ ; 


ijb) 


(.^j\ 


J,>: 


ij\.) 






__^u 




ABA AND B 


A B 


A ORB 


A 


B 


NO! 


■ (A OR B) 


1X1-1 


T 


1 + 1-1 




T 


I 


1 





F 


0X1-0 


F 


0+1-1 




T 


1 








F 


1X0-0 


F 


1+0-1 




T 





1 





F 


0X0-0 


F 


0+0-0 




F 








1 


T 



J . NOR ^ NOT OR ijij ^ 



; OFF ^ Oj ON ^ 1 c oW^ij jyuJJ v-Ji* (*) 
. NAND ^ NOT AND ,^ ^ 



iij Lj_L<j_«J I oJlj* SL^La-a «_£ljJI f_^ (jSLxj (3^j i3_lI^jJI cjLlUjJLi SjjjJ,! 

jl S-LaLil (j^l^ aI jitljjiLi dilij AND, OR CjIjI J (j-o SJLta- AljiitljjjLi 

(Exclusive OR) ''Jj .^^ti ((j|,) 4-i.la£ 
IMP glih'^yi ^A^jJLucj 

EQVjais;:Ln:LJUcj 



3-lUjlII i>J-A (_,;<" J (Exclusive OR) ^jj .^--tl ((jl))(_yji(_yJj^l ^jLijiJI .Sj-uSUI 

(jLvLLiil oj-SLj LoJlJ^ jW-^' ^ j^"** j-«-i V 3^ i^^tl ((jl)) J 3JiL<Ji,l SjljJI 
J^LSJlII 3-iW: (_yji S-uliill ^jIajiJI . Jo-lj C^J (_y^ (ON 3JU. ^Js) ij^^Uua 
q J q ^ .:^~.". ?» -.SjLljJI ojj-23 i^ JJI (_,_2Ja_(II J^lSJJI (j,-ij«3 (_yjij EQY 



(_, \c 5 1 o"r I'll Uj ^1 .:^"aVI 3_lUjJ 3JiuII SjljJI (_yjia lJi£L<fcj .«? ^ .:^"". 
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(J^ Ui^ LoJLi^ Ja^ j'-i-^' J-*-" lS' ' J^»-'j Cj^J (_y3 (tt " li 1 1 j] jJ^LiVI tixxa. 
.OFF x_ii5_^l (_y3 I 1 j '" (J^ ji ON fuus^l (_y3 (j^.a-l"iil,l jj^ 7-Lliia 

.OFF j^^l (_^ B ^lliUlj ON j^^l ^ A ^Llill 1^ oj£Lj ^I SJUJI 
(_^ sLualaVI 3_lUj«J 31iLSJ,I 5-uLij^<II SjIjJIj luq jljJlJI^ p ljl» :5jU«JI 

.3_t^jSLjLA 3jj^Jaj A 7-1" lit, I 1-4^ ij-*^ O^ *j'-^ 



ALC (jjjLJu Ji^S j.^iil Lojj^ (1>^J • 3 "J IX ' 1 1 oJl^ (_3-L*^ jj'l-^"' (_gLi cLfljjila 
^^—UD L_ulJ 1 JJLC ^ X ^ A "»■ " t L-^_a1 JljJt" ( n1 j2>^Lx-1 5l.il ^-A (J^J (^.L^-'.a ^jl I 937 
3^j^L!l lIiIjI jJI .iJi^ (jiiiiiej jjl (oJS Sjjcj c-l U". , ,.l i(_jjjj,L>JI ^LtJ 4.^)^1 

. JLLi^VI cjjJls. (_yJI L^Lfljjl (^.sjj lt^'j i_!jjjiL>JI iJi-1.5 SjJjjII 
Hardware (i^jUI 'LiL;^ a^\lc i_^ "iujjtjs^. 3JlSLa ijilajll djLLjjJI Jljij 

(JjJ (J-*^ 0'^ ilj-<-uJ d J ^ U ' 1 I JjLuiJll (J^>- I j '"^ 1 ' 5l.ii <tl«jaj La IjuiJ 
1 ij,,.l-wtl ■""J'"-^l^ 'J^""J'"-^I^I^ jU'ill i^n ,^,^^."1 1 ^"j'il 'Tjl*^ La^^Ao 
La .iljLLal (_,lr aLalljfcl (j^ d ^->~ , ,." La 3^^ (*-' Ct-^' J^:" J^^' oi^ '^ (^' 



958 



I 

( 1 924 - 1 9 1 2) Alan Mathison Turing liJ-bjjJ o^~\ 
Stoneys j-uj~i . n 3JjLc. (_yji 3.4J ji^ 3j jiiljjl 3JjLc (j^ 

(j_j}-J-«-l.l (j-^-C j-ljiJ, I (j— a JljJljlJI d<-<i- i j3 (_5-J-II 
(_y3 LJLla 'Ljj'^ oJls- (jl^ Jl^J . tLjiaJlj (j^A-x^JLc^lj 
(jH*J '2;-*ri>^^ Trinity i^A^HrLp (jr^ oLj^Lj^I 

;(_^jVl 3_Lj(_oL>JI 3_U.jII ^ LJLL (jl^ LojL^j 

(J rij I ri*^ JUU Lu^ -> y-^J^ L>iJ <4-iSJj -^ U . ,.tl j_^,i^ 

iCjLLiisUjJI jojjiS (j-a liijjjjj /TJ-*-' (1)' ^^^J .<ijJ5jl 
LoLaIaI J.4I3I ^Lflls (jl^ LoJLi^ Lt-^^'^ 'lS-^'-^ J^ 

• vn ,1 i 1 -" - I If If I -• J^ iJ5Vj [[ft c.V5;i j^ 

^ ..iii^>i J^ OiJj . J-^ Ol Vlj^ cIJLa ol .B. T. Bowden j^jb .0 .o 

1 l^j J "1 < J ^ ... .A I j_(fc (jLi (j^Hflj-aJ <ijLL>- jl jHol 1953 j»Lc 



959 



^.^aJI 



J^^ 1936 aLc I ^ y< (_y:Lll SJLSJ,! dJJj liJ-bjjj uijUjiLu^ /<uil cjjl^ 

(jl J>1j (_^I . 1978 - 1906 - Kurt Godel Jj^j-i: <^J5^ 5 w t;^ : t .i^Lu^ 
(jj-SLj (jij Cji-Lii^LLlII (j-« LoLx-i LlIL>- tjjSLj (jl (jSou V /nUs <jiiLl»I3U^I 

I Jljju Juai jila l^'milj^j L^jljiJ /OJ 4J| ml ^Lv liilj (jl^ Jii! .(LoL^j ^Lal^ 

jLiJLxVI tjLSLa tiJ-yjjj -i/sjLa (_5JJI (>i4ilj ^jJ^I La? .uijLuisLjpl «:Ui»J 

jJljlj lil 4_jl_i dJLuj^ ij'-^ 'l5_>^' *J'-^-*-:'J •5«'-flSLi oJUiJj jjl 3J^iJ (jS.«-! 

jjj jjjlII I juk c_il iii-K (jLs i/?-^ 3Jl£ t_!jjjiL>- ^ u , ,.lj . La ^j^c 4.^1-15 1— il 1 ii-»- 

iLujJu i-kjus^\ \jJt 7c_u^i (_yl>- iSJVLi 'Luju La (_flj-3j i_^ 'j-rh^ '"^^ ij'-*^ 
J^.ja_a cdJi (j-^ («-!j "-^-Li-JJ^ 2J| (jx. (»^jJI (0 Is" t (jja_t3 .4J(1!I (j^ '*>>• 

'■(cjI <i KII i_aVI iijLla cjjij 431 <\ K (jl (j^ («^j-I' (_,lr) tiujLiaiJ pjjlsj^ 

(_y^ ij-*^ d^ Lajii^ (_yjj^pSL!l <_jjjjiL>- (Jjl -^ -1 . ^ a 4Li^ dJLbjjj ^Li J^j 

. Ace 3JVI jijfc i"mo I iij j'liii MiiLa 

(_y^ ajj^j-a LltjLS (jy^JI 5jLj.>-jJI ((SjS liU)) CjWI (jl ^^jGj (jl J-jVj 

(J II I III (3^^ (J-*-*-^ C3~^"^ * i_u-ul^:>J1 (_^_A i(jj_^l Iju^ (j_a CjLj-LuMIUI ^^j>-1jI 

Lq^ njl i iiilj i_j_lJIjJ (j_a (_ijLu I Ml iil^jJl oJUk ijjjl^j . <ijjtj 4_iSLulSj^ 
r- 1 'J j "^ 1 1 J (__)iij|j_(Jlj 4_i_L»ia_«Jl 5j_2Jlj d—LoiajVI <i_uiL>JI (_yi^ vIjAaUcI 
. i_!^Ljj 2 1 I JL^ j-^?^ I La <ix^ (_yji M-LLLL-ierJ I 7?-^ 3-1 1 dulS Jlilj . Lfejjj uTil 
(JjjsJLi 3^-u-!l (j^ <il>-Lfl.a Sjjiaj LaLflj 5JjJl>- 5^^5>-3 CjjlSLa (JJJjjjj 3JI Lai 

(J.U juial (jl^ . (jJjVI (J II I ii'i^l (jyil 5.5^ 3jLUjc^lSj.5^^SLflil uIjWI ,j.a(_yJLUI 

jjiij ... loSLikJ Ji^l^JI (_yJI Ji^l^JI S^L^Li (JljJcJ x^jjtscj^ .iJjtJI i_23-^ Jl3 
JLjJl^ (jl J I II (^^ (J < 11 5j.£LflJl ojLji Ajiicloj/I Jl2^ dJLbjjJ Lai i JJ_>-1 La 

. Lcis I ^ I" ^- ^ 
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. gj 1 » li J (ji j-iitjil (j^^ La ij^ Jo i'\^ I (jlor «^jjj<jj (jSLxj (^SDj I jl Ji^al 
tfjLji (_yji La Lal_<u jj_S_lJ i(J.>-lj_a ^1 sLlLaaJI 34>j>o » jU" . ,. i Lij| miaj 

pljji-l (^SLxj <iJLa i(3lLiliIlj 5jjl:>J,I 4_lUj(JI) ^'-^j 1 '' ji (j-ujJ LxJjj (J^vljJ,! 

^ ii 1 ' -^^ '^ * tjl j2>^Lx-ij * «Lj (^^-^ tji »-l) Ji^oJ (2ps_4-i LX JLjJl>. jj ' ^" jj_* ^ ' '-^ ' * 

dja^jj (2jSL<sjj .CjIjIj I nil )«_u.iiA (_y3 ((_jjLtuj'^l) Cj^jjJIj (jlalj^'iil JJiJillkl 
.(—a^Ljj z i«_iLaJLi (_yjij i(<iajuj 'a^Sx-a) lIiLlLi^ jja_uJ CjWI ojui (_p 

J .' ""^ ■' '^!-*_i-i-'' (JSLJuJ,! (_^l J I--' 'j (jlSj '^ • "■-''' i^jjuj (_p (J-*^ '~t'^^ 
(jl^ JLfl£ ' ajU"ll ^J^ 4^jJLo LiLp-I (jj^ Vjl->- L^ ■^■=^i3 '^"'Jv' '^■'*^ ^"'^^ 

100 (j_o ^j-1j La 'LjJ-! o'-^ '■^^^tP- '(jT-^^'-VLi (_yJI Llojj 41a- Ij J ^T^yi ^^ 

3jL»^VI I— 1-LftiliJ (JjjJail j_y^ (j"-*^' p'-'^) 3-aL»S (jrrjlj (jlSj . SjLcLjtA cLikjj^ 

i " J j 1 U a, jj_u_j_Lj ^jlS »ll t fill ij^^ » *=U LuO^^Jt-a tjlS t^^"-^^ i^yxhl\ (jy-^^>' (_p3^?-4-l 

Jl ^ Mil i>JL>-^ /c_Lju Jl^ . Ji^jv^_a r-ji^_4_J Jlj12j ^jj-i ^ , ,..^' t L^Lv «Li^j_i-i3 
,1-iljl A^ll •jLLal 4SLl>- ^ j'j I— ajS • '' ''■'"'^J («-I 'l-Ji "^1 iSjl i I nil (_yl^ ' aj.^ll 
I I J III tj . I j ' 3_2_L«_o S-L^Ja 4j^jj^ » 1-^ a CjljLiSJI tfjl^l jjl^ JLa^ ijil jjj 

ij^-Xja JJlC Jju J 1-^ «""' Llxjl^ (.7^0 '^^'j-^ 3llilllll J_o 4"l^-vlj (_ylll 3K MlU 

I j « '" ^ Ct-'-" ^jjiIjJlII iIJUj-Lis tljLJ (»3--aJ O"-^ jia i(t_ijJljjJI diljjj (j-* 
diljjjJI (JliLlo JJl^ SijjLA L^^L>- (j-« o^*-*-" 1-iJ-lJ-l 3JjL«-o ^-^^ ^ .'Lu±ali 
.ajjii II «Liji CjIjJJJI JJLC ^ ' ^ ^ J (jlSla i3l i nl i nil > 1^^ j ■ '-^ LaJlAJ t-J^aJ lt-"^' 
d'ljl Aa J-L=eJ (jt^ i(Jji2j L4J 3 iiMnll tjl ii ii'^l (j-« 31 1 111 I nil TTJ-^ O^ iSi^3 
(jili (_,lr Ijjji «Lal I". Sir Ji^j . tli-ox. (_yJI aj^ 1 ua j-jLjj /oj 3 1 i nl i nil ■> I ■ ^jj 
jj.ujii- (_y^ dl I 111 I nil dK i"ia LuL^ (_r^ u' O^"-*-* '"^R- W^^'^^t!-* ol " '-6^3^ 

(_y3 3$jl MiU I— i^ (j^^ •'^-'-'ijJ^ iijLoLujkl j-j^i L?"''^! 3j^Lj^I CiJl^ 
(jLS u,j •ijj^»- (j-« ^ .uSi Ijjjijio VLLaJj ujijj.^ i3ij^IaJl cjLal i nil 3W-" 

(j 1 < J ^1 ^LL^I Jl^ I'^'iji II <lIl^Lui Llul^J tljL^I J I nil ^J.^ ■ I'-' I--* -» J ^1 JJ^ 
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«LtuJ^Lo (<s^ (Jjj/^ La LJLc. (jl£ ii_j\ '''"mI,* (j-o (jAil jl r-JLJ^-j^li (_y3 otl^ JU-oi 

l_gj"i I rrl I (_5i^ I ■-' ' ' ^ " O^J •'^-^ LT^l ''^'-^ I-* <iLi>. (j^ 4jL^ILiI Jjlj uLl>-| 
(_5JJI iLujJiJ |_^jLlII (_y^ J I >i <^j iSJjjiaJI oLsLuIl 3^."" (jr^ «' J^ (jt:4j'^' 

. Ld_Ljj^ ''-^-*-*:J L)^ *(j^ lS' ct^ Jt!-*-'-* J-i^-^J ''-^i?-^ liJLLik CjjIS I JlSjfcj 

.cGjja j^ lj_iiLj^ \ iy II «L<jiiiJb «(_yji (_p (Jjiiij (ji (_y3 <ijjLc iJJjlS j^^l 5jL^ 
^ « '" -^ ^ jIj^j CjIjj] Lajj-"ii II a «Luu^.^j ^.uLlajS t_!jLtjj Cjiji i nl aL^ J-is 

3x.L<j<j ^ • "■-''' I j * ' ' -^ cjujLLij ajljejjjiLs (_yjij^.^SL!l *^LLaJI pj^Ioj^ (_y^ ^iilo 

tLaJiJ-" I 111 i_5 JJI T-^Lo'i/l Js>~] tjl£j .TcjIaJ,! (J^^Lo (_K^ s^UaJ 4_LjjijJI oJls. 

.J < Ml J (jl (jjj ji-ulj I III! i_>AjLj 4juLi-3l f_j\r (jJ-«-3 iS-lLLsJ,! (3^^m L^Ji^l 

aLc (jlj-j^-js. (_y^ cdJi (jL^ .aj-^j-Lji f_^ LLlo Jl»-j (»Lj'^I Ji^l 7'^-'^ Lt^J 

. 1954 

liijjjjj JUiao (<u I 1939 aUJI (j^ d-ulill ijILtll t^j^l C^JJl LoJii^ 

j-lXjjJI 5JI ^jicL Sj^ mil 4jLc. (_^ ^L*^. (jl^ (^JJI ij-iill f-j|J-<io u^ J-OJli! 

j_y^ LJLtll 4jJUV| SjLill iZu\^j . jJljlII <:uljl-i| j>oj liiii aJJr'i.i" ^1 
3_4^jjj (_yj| LiSLuLajjjI 2i~j,\^\\ jJjLojjJI J^:>o 3JT aJlJ-'h 111 Cj^^I dUi 
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,3J^I i>JL^ cj-'j'^' ?r^>«-iJ' ct^ J<"miI I Richard Lewinski (_jSLxjiJJ5J jjLiljj 

(_, "o III JL^j .CjV1_<iIL»-VI (j_o ^ "'I j "' V JJl^ (_)lalj<"ii nlj I U-^tlj 3JjL>J,l 

J ,,<ii jijuJi ^1 SjLii .iU j (>j) .j-iui aj^L, -^[x^\ aj'^i j^lU,:)/! 

.3JVI iSjUk (JlLa (jyi^ (J-<iJiiI jaJ^iil ^-'-» '"'tl )«_iLaJu liJjjjjj (jlSj KCLdJjjjj 
3jLj_2JI j^j_o (_y^ d-Cj-iij-a l_4_ikl JL>-I i(j\ljjl£ (j^' (j-* 5JVI Q^£[jj 

Cj^jJI liLlJ (_y^ ( _, II I (_y^LU3l *3^ I (j 'i a iJSUj . J.2^1 (_y^ ijj^'i/lj 

4_iJjj jaJ I j J l| (J^J-J La /rj-«-i (_3-^l jJiill SJVI J-Aj Oj-i-u'^l jj 1 ;,^tl 1 
Jj-o/VI 3j 1 i .^ tl d J I 111 Ci-ajj!r"( III Ji^j . Sj li i"i a (JjLj/j J'C i"ij «L».jJe3j 
. Cj L^j.je_a L^_La p I" i iilj Cj^LxJlXJ (Lijj_^) SJl i ^ . --» j I »l pUII Jj£ (j^ 
jjJLj >(_yji i_gl ^(jiil 4^L». (jjj SJVI oJui aI Jiitljjd (_gjL«JI (ji^T- I'lU ij^^j 

.IjjI^ljLl 

^ o^L-ilu 3JT jl£ijl (^1 -.(^UVl jiUiiJI jibellSI tiJ-bjjj 3.<i^ truK aI] 

. L2_LJJl_a Sj_fl_LjiJ Lj (((<si^ (.yi^* Qi^ O' OJ-^ j'j '^J '"' l^-^J SJLjijJI Jii-I 

r'1jj:>''ii 111 ^j^ j2P_3tH *^^-^:i^^ gj 1 I 111 fiUjl^^Sj cLLajjl^jv LdJj jj^ I ;^j^ aJLs-Ii iiI Lx-ljJ 
3JVI (J_».j>o joJ i4_i I Jljj Lilj^ ((j-*:Jtj) jj->^ Lj-A • JJjlI (_jjiaj^llll jJljsJI 
i.£.L'lS-<i-i LaJljij .(_, 1 if^al JJUlJu (jjLfljj 4111<ii- (_gjjl JJjiJI ^j-a i . i n-sj 
J _; » ' ^" 1 1 jl j-uS^Li Lai (Jj^l (j-L<iJcjJI (_yi^^LjJjiJ (_gj.j>oj LLaiJI ^Jl2j 

(_p (_y^ cj LtjjEj-allJ I «lj^lj iij Lu-^jtll I jI^^Sj (3^^4-1 'LlLijiJI i>jLjfc ^ u . "Ij 'J 

(_p (_y3 dJLjLvl -»■ -» I ^" dJbi LxJJ .4 i" ii-re-a «La_uJ (_jJI i^JJJ i^JJI j-ajl i5j^ 

jj-*Sjj , jl^^iJLlL i"i 0^ 1 olS <:Ll^j.Sj>iJ| ^ 0^^'' (j-*^H^I * *j "' ^" L-£^ 1 11*^ , ^ J U ^ 

■^ ^ "^ ,^" 11 4_^_c-3 cLLLutU ^j'^ ^j■^_<iJ*J ^_^i i^j^ ^Sju\ (2A-4-1 «LjLj ^Lajj-Lijl 5^ 

(jl (Jj^l (2>^L«-iJ -^ j-» 1^11 <_jl^j>JI (_jJI icj.jjij CjLLuiitlll (-jjLSjjj .(_jjI jJI 

, L 1 1 iM J J ' '■ ^>-ai ^-A Lflijj.>- » )^j_ul_>- ^_^i^ 4_lLijlJI ^JLA JLaJj ^l^L^ 4_jLS 



96S 



^.^aJI 



(ji Ld_i_Lc iCj^^l j_i3jj <-i!Jjl I jLa .ijJuuiiil i«_o ^ • "■-" ii_^JjA\ cjjLajj 

LLaiJ I J I jJoAJ -'" j" V 3J V I (j Li I olr 1 3.Sji>J I (j^ Li>^ J-^'^ ' ij^ ' ij-*^ 
(iJjjjjj C.I U~ . ..I I I 943 aLc: Jj'l^l (j^Jl^/jjo iri_0 j^i'u 3jL^ J:f^J • 5j.^jJJI 

j»L«_i^ 1800 (_, \c i_jj_<jjL»JI ijjJi^lj .3^L-<»-«-II ls5 . Colssus (j .i . njJj^ 
. (S^^jij^ vacuum tubes 3_u^Li. CjLoLxj^ JSLiuj) thermionic (((_gjljj».j^>^))j 

L^_La ' 1^ -1 ^ (J^ (J-^-^ * <j ^ < 1 1 ^j-« JoLx-lLj i (-fllLa (_^JJ Jjaj^^.^^ ljj)j_a ^jl^J 

(j-^-js. (_y^ iJaj^_J;, ^ I r 4JVI (_yJI 5j_iLiiiJ,l 3JLj/jJI (Ji-jGj . LjjLaji \JSjs>~ 
ils.jjJjA\ i—i^Ibj -J-^l '-l^^i>-^ (jr^ 3JVI (_yil 5j-fl-uill tils CjLijltJ (Ji-Jj 

^_^ t (.fliij » )^^ 4 t fi 0"^ ^j_* *— ^.>-^ lJ^ 03^^ *— *tJ-^ *^.>^' 'V "^^ '"' f^i^^^^^" ' "L-i 

«uL_u^l [j-«jj ?^^:LJ ^^^■^ ■ ^""1 ^ '•' i(((J_4JLjl L-js-u^ji) ^cj_uLi (-_3^^jtj «QJu Jajj-iHj 

u^L>- d u , ,.lj I 4_uqJ| ^^^ j-*j 5000 (J jjL^ Joj^jIi (j-o jj^jJI if.\j^ I j 'S /| < 
.<ijjQj| (_y3 jLjUi-l (j^jlo (JjijLAJ uliljLQi-VI (_p ^JA^ L^JSLxjj . 4_ujji3 jj.^ 

(JiLo L0L4J i(_yii3ljpl (jlajil (_y3 ULc >l£|^I fjJs cdJjjjj (jK Jl2J . (_yxi«JI 
«Lfl_i-3j jLLcj .«L3.jCUj cdJjjjj (jl^ i^jJI iBertrand Russell J-j-uIj JJI^jj 

liJjjjjj 4j (Jl^ (^ JJI (_yj-uL<ji'i(l S(_yjiuJI (jl . ^j^jjI^iJI A^^Ao jjfcj^ iJJjJLj (jl 
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^t jj-^^-4-1 (_7^' CjLlLjJuI jj-* «L^^-4^?E-« tJS Mr ^_^^ gUI t fill JlAJu ^1 (2>^s-4-l «Lj) 

, ti Uj,,.i I - 1 1 J U -^ ^1 5J| I nil 4JJ.J90 jJt 4jjLflj (jl r-QjtJ La (_pj . 3JVI LaJlAjj 
iCjL<^-1'CJI ojui 3JVI )«-jj3 (_7SLI S^Lai- (JS (J-iL2j ^Lajiolj LliLijLu )«-t^J (<u 
i5Jl I nil (J^ 3JVI » t-^" • ""' (oJ I jl <lj| JiSjII (j-oj . LjJl->- i-iij jjl 1 ijlr jijJLi^j 
3J^| 3U , ,.lj . i^^^utja julL J liir-i (_,lr -'_; • ..^",tl a^ . | jjf ij:=t3 jjl (j^U-i V L4JL3 
cHiLa-LLcJI (jL>-l jl) «S«lj^» liJjjjjj 5J| (»^^ (. 3JVI j-JJU IJijI (jSL<jjO j_j^ jjfcj 
diLft-LlCJI JLuiJjj ^<-p3 (_7i^ ^J-^^ <-d^' '-^ t^-j-uiLLa 3j.jLuIiJ 4jjIiSJkl ^ Uj . •■•" 
Lo ii_Jj^l J-»J A J 1 » 1 L^ aJl^j ''^ ^ '-^j ' "' ' " ' I J U -^ j_jj| IJ.J90 (_yJ-!l 
L^jSLxJj i5jj^>aiaJI '"• '^-'al | j| ^j^l 5^lj_aJI j_yijj SjIJljJI (_jJI SjjjlII I j ''^ t 
(iL^Jl JJLJ • ^aj",tl ^If SjjLS L3-*J • L*'^'-'^ ' " • ^aj" (_yl!l 3ia.2jJI jj^ 3-tjLlll 

VirjLsj^l ajjtjl .3_JLlII 5<ijjll LfcjUijJl J>Li- J.*^ i^gL aj^ VIj 3 o^ll 

■ Jj I n<ll iJliVl (_y3 LoLX-1 (Jialu 
5Jlj>-j (JJI—LA iii_y-uj (JS (J-i3j iVjl .^Ij^l 4j^Ij (j-o dJjjjjj 3J| (jjSjj 
Joj^jIi ijJLufc I Luu . j^lj'ill ji CjL«u.IcJI (j-o I JJlC JJ.JUJ (Jj-23 (_ylll (oSjaHJI 
CjLjuj^ ■ U U ^. ^ j ^ j (eju^ i_2Lxiaj *L^jjVI (_yl^ Jaj^ji MJ^ LaIS) (_yjL^ V 
j-A La 5?lj^ I j '"^ T Li^ 1 1 j'" ^J-a (J5 (_,lr SjLjSLII SJ^ (3^-4-1 .4jJl>.Ij 
iL_3j_jv ji /c-^j ^j-^^ i((5jL>.lj 4-aj W I )) K-^j^ (_p y I ri" tj . «_jj_ll (_^i^ t j^IxSLa 

I uLL>-i SjLjSjI (j^ LJl^ ?-i>^' Qi^ o' (1>^^J '?-£>" J^ (.3-^ 4lLiLl^ (3S.<j-! 

i(_i_L>JI (_jJI Jaj^jiuJI liJb^jallj data oLJl > < II j_ujij ajjij-iiaJI JiJi^ (jSjuj 

(_jJI (jJj-j^tlLj (jl Jaj^-iiui! (jSL<5-ij . . . ^j-ll (j^ AJ^-5^ J^ "-* 3-5^ 3-iLjSLIIj 

. 5j^ (JS (_y3 Jl>-Ij )«-Jj-o jI jii<i_i lJiL>JI jI aLosI (_5JIj Jl Mijll jl (j-^-^ijJI 

Jajj-AJI JJ-4J (5 jJI (iread - write» (_>ulj j j" 3JVI (j^ dJlill j .^:.tl Lo| 
Ij_Sj (jl j-Jj-ll (.5^ i—ijUSLlI Jl»-I^I j-ajiJ (jSLxJj . j-Jj-o J-tJ l-»i>« 4j^Li. Qjc 
L_3jL>. jl <( 5j j * ( fO 4_uLa^i«_a ibtliS)) j_ajj| (j^^SjJ ,/cSL?tIiJI 5Jl>.j ^\ jj_4-lj 
i(J;vljJi,lj CjI^jVI )«-J-4^ (_y^ 5J 2I (^^jloj Jajj^ajj . \jua\ (_p.«-i I JJlC jI ^j ■-'_; •"■ 

j_^| S^LJI iTjLLLSiJLil r^ (jT^ (jj^'j 3-L<kljJI 4xLi.ljJI ^iJUJ Ljjj VjI 

LkLSljj (_yl!l SJjJljsJI j^IjjI jI SJjJljsJI lIiLlLulII aI Jiitlij/Li Luu I L^ Aj^ 

.read - write (_>ulj (j-o 
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^1 * ^ '-^"' ' ""* *ui * ' ' ^ * ^t j2>^L4-i (J-A ".^-A ^>->-i 2iljj_u Liijjj^ r"^?-*^ ^■'^ 

4JjL2jJJj .i_yjiJtj Q>i3 ij^^^i (Carl Rogers jj^jj Jj^ lS-^W-* lj-^ I jLil^l 

>L<i.>. «LlLijlj j) t )^j_uL>iJ1 «U_u_u1 jj^ * *Ti-*-* J' t((jl r"i" t fill )) * )^j_uL;eJj 4jlj_i_u 

dj^Li-jJ,! aJ^Jt (j-a (3_LijJjJI ol n Kll) 7-LliI,l djLxJSLII JjusJuj .S-jj-o. 

(jl .iS^LJI iijli iiJuLvVI ^ 1 . ><"" (_^l diljLui-VI (j^ jjlc (j^ i«Lulj-<iu^ 

^^^ «Q^^1)) La) iS^JOiXl ((^Lj^j^'^I (J-* «L^^_<iJ?E_a » (_^_A * )^j_uL>jl Cj1jLl1j*-1 

Sj^^jijJI cjIjI i':riii iVI (_y^ L<Sj .(^Uolaj Lij^ |_^I) «(_yji i_5l Jj-Sj (ji (_y^ j.jv 

(jjjjjl >Lfljl jl I'l" I iiU t_!jjj/LaiJ d_ujijJjJI <lfljli^l (jLs i(_5->- Jl I'l" I II a )«_o 

J_l£. <l.>JljLX '-^W cdJi l—flJ^J (j^LflJJ ^^Ul .11 joX. jJI (j-a ^^ (_3-^ •— ''^'^''-^ 

^(_^_tlj (JjtAI (_^)iaJj-.<uJ ij-«) Jl ' ^^^j" ^ /^ . >*"" Vj ■ '-^ ^'^ 4_uaii2J ^_^t) 4_L^_L>-^ 
J£Ljj .3.^L«_o 3Jai. jl (j^ajicJliJ Jj^J aJjlI lillij (t(_y^ (>c. f-^LsVI jl 
jl i"i"i I II U ij-i2 (j-a lill j (JjJ^ i^j-XJ^ lJ->^ I JLa JJ-Hj (_>iaJjJ,l (jLs dioLjiJ 

« <d ^'r i"ia «LuL::e_jl '^ J J ' ^ * Joj-ilj j) JLi^ tjj-^ 



dJLiI (j_« J-jV .. • jj-^jlj J^J^^'^' 'J' -J-i^' 7''-y-^ -^ ... ;■ •. tl i_ijjJaJI 

. LJi ojui jojLj : 3JjjjJI 

. LjJ'iK i"ia (j-^ Cr^-iJ-^^ t LLuuv -^ ... .^'H i_ujJaJI 

(jj^~i III liLJI (jiil Vj iIJl>. 3 j _■ ' ^ '^ (jr-'^' lJ^' j< Mil '(J-uLj V :4J_JJJJI 

.../tut ...^tut ({"<?" <i j) :^i"i^'itl i_ujJaJI 
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Lol . I -^j 1 '' (j^ Sj ntC- 4jjL>JI (_yi LlUj [^jJj ^-'^*- 3-^iLi^ LJI :4J_JJJJI 
Lilli jjjj I— ajS (JtLtujij (JLvjJI ^^« ' uLl>-| LJijjiaIl<j/l (_jjji ^^ (_jj.2i2j La 

(jLi I jl LAC (_jJIJjJlJ L^ ^ I rij Lujl l".<l t (_yjJI (.T^l 4j^L>-J (JLflla'ill (_y3 

<ilLaj_«_a Jl-jjI La itilli Jj ^~ • " cdjl (j-« 'i^L>- Cjj^ : (<i£L>- Lis) SJjjjJI 

^j-ojj La 1 M Ml <^ ^1 1 ^1 t ii" ( ti L^l ^ * ' '^^" dJbl .^QJLJ :^_^-xaii2-(j1 t 4-j-lL^I 

d_LJjLj^ La (jl ^j I ,^^" IjLa (<l^l (ji (jVI » jU" . ..i • ^ . ..A'lll (_j^LiLaJ| 

, La Jl>- ^_jJ1 A-ULLt^ ti ^ ^e^ L^l , iLLiLt-flj La ij^ ' _■ ^"'" dJb) ^^ * ilil ^1 ^_A 

(jjyJl lUj^ic L^l • j>^JJ JJ^'jJ' "1 -JtP^' 7''-y-^ -^ ,..;■• tl i_ijjJaJI 

. a K Ml a liJjjJ (jl oik:! Siillj^ 
(.3-^ (_yj(_a ^<s-J-2j i_gjjl (_y2jJij-3 x_a ^ L l S ^ Lu-a L^l . jjj^J Lj /oju :iLJ_^j5JI 
S(_jj JLc LtitA i.£.L'(S.<a-i (Jjk ...jJ^T-l^"^' Ct^ I 'jmi (jj Jb (_jjj^aiaj Jl>-I (_gjjl (_jJj_La 

saM,in;ii 

Jl 
L.<<i"ir Ij diAC i-L!^ C^!-'^^^ i3i^^^''^ lS^J LijJL>. I'iSlU Jl^ 1 1 i i ii-»- :4J^JJI 

(_ylc (Jj-iijajJ yc (J-iLajjj jAj>J I <_jj.jij 4Jl . *(_yji (JS (_y^J ^1 .UtI ^^^ (_3^ 

JLi-l lj^J_a d-LSJ itl J -»■! (jiJ'^ j^'i/l i[^jLi y liilj cA<i^ JlHj . ^^Jiji 

iSjI JlJI jLLa iJU jj JU-aj| jsJ (_yjj'^ i_jjJl1Lj jjulil . L^^Llal i ij mi (JJJ i_^ '.'J ' '^-' 

. ijjj/l (_yjl t(_yJ-u (j-* J J I ii"t jj-asl iJlt j e- Li -a I Ji^J 

9iill liil j (j^jJ I jLiJ :^iiiii'iTI t_ijjIaJI 

I JUi (j_a ^-«l^~tl aJLa-'ii III (j-« ^V-y (_j ' 'ij\pl (jj-2^ ol ' I ' ' 'I**- ='*J^J-^' 
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... iJSLaj ... 
B 3 iril->JI (_y^ LolS^I jju^ V(_ylllj 3_i4i».jjJI^^ 3^L«II SjLjiaL (jl 

iTjVLsJI (_y^ lIijJ^kJI t-tj-JaJI c-lIseIj C^p-) iTjl jJLi Ljj^Lc: 3JL=tJ (jitO 

diLjLa-" I III L0L4J j_L2j (jl SJ^U (jSLx-i 'Ul cdJjjjj jjij 'i^^j <ijaj-3 '"JtJ 
isjLji j_j_<jj (jLj liU ^ 1 iij 2 (J£L<iij SjS<U cjVL>JI «l^^Ij^ i_jjJ (jLtujVI 

. 3j^ mi j 1 1 iJliLLa-'ii iiVI (2>c 3jJ^I iJliLiLa-" I iiVI 

(_ylll jx.LiiuJ,l jl) (jl I II "tVl^ I ^jl jUl ^ir SjjL^j j^LiiuiLi (Ljjili 3JT 3x.Lu^ 

(_, 1 V" t (jl ilajS^ i(<S-«J J '^ J .^".-^t I (_j|jj>J| t(I j*^!" 1 ' djl (jLtujVI (_j.Cjj 

(^ T-jjIajJI (_yJI l'^^l"-»i IIJ .':.. II «j «i"<WI« ^^ iin.,,.\\ Ljj ISla i (_p (J.C 
1 J J I II t (J^ I III! (j.^ .4_uLtujVI j^Liuil 4»jjUj I _M I iil^^jJI 4jL;LiLaJ UJjJL>o 

p-L<J^I (_5i^ ^ J ,^-..11 ^^^ 3 'J« 1^11 (j-^Sj (j'^-*- (,3.^ H _M I Ill^^jJI 4 <JjV-l (0-4^ 

ijx.LiiLA vijli 3JT 3x.Lu^ (_y^ 7-LtiII (jl .((3-iJl 1 ntVI j^l miUo J^^ lsI>" ct^ 

(oJ L^l (j^j^ (JjjLLII (_>^a*J .3JVI djLjLila (_jJI LjjjJaj Ll1£ jjJLj (jl jj^ JbV 
3J| jjfc (_!jjjiL>JI (jl ijj^L>JI ijj^^l (_5.3j .« I '^-» •"■" I " I -r J 1 .0 1 Jj 3J| JiJlJ 

t3-ul I iitVl 4jijk JJI cjIjL^I (j^ Sjjjejj Lcl^jJi jJlSj (jl L^ (jSLxj 3^jj>JI 3-jjli 

(JLlLa (_,-& (jl I II i^U (_yjLjj_LAll i-L!jI mil jlij (_jjJl 4jSljjLajjj'ill 5J1 I ii<llj 

:i_jLuJl J I nil (jLtujVl L^ c'3^ ct^' vIjLlLjjiJI (jSLi (»j.2j (_5-^ i LLoLol jcjI^ 

i ((^^^jcjola jI (J_jL_u) LJi_Llia_uJl 5jLa «L3Lx^lj i(_^^jv ^^^ L^jtxisjj t^iXl (j-lir i n" 
js-kuLA 3Jljlj i(_^j_i (jjij^m (J I nil JJJt>- tLo ^.sl-iislj idJbjjjjj *m ^^-- 
clj^l (j_o J Lu J I j_olj i3jj^jJi,l SjjLLaJl 'i^21\ AljiitljjiLj (j^^m (j^ tUl 

cjV^I (_y^L^ SJLuiJl (j! jji LLa (jLuJVIj 3JLuJ<Jl ^ J^p->II i3>^' 
3?U-ill 3^Li>^l j^ <rjLiU*JI J^ jU,:V (jLu^Vl ^ LK hUiiil 
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jj (_5-l-c ■ U . ,'^\\ \ tiLlJj iJ-<»-«-!l ''^ ct-^ JJ-^ lS'-^' J-* (j'-'-'^"^'-^ .(JjwlILi 
J < i"ij (_gJLJI j_& tji I ri tVI (jLa (j.«j(JI ^ j"'_' Loj^Ji^j •''jri^ J' ^ "■■-" .alt I III 

x-UoILcuJ V (_ylll Sjii<U CjuI I ii-kJI ijfja ju^ JJi^ *'j^l * j'-^" ' "„' Jj"'' -ajS^U 
^J 1 11^ 1 lj_a^^ ^1 jjjjLul ^c-liuLA * j''^"' ' " * V 1-<;S LaLx-l t L^ Al-Lijl jjjjLuI t del 

i_aLiej (jl (j^l-i "^j • I— fl^jj (jjj pjj 1 11! ^^Jla (_,lr j (»5jJI (_y3 3^Lj 24 i—iLuJI 
. (1 fl M III >LLJL<iij SUmiUj Ijlx3- 3 oQir^U 3_iSljjLajjj'i/l SJLuJLlI ^ jo-l 
«ij| .<ijSLuLojjj3l 5J1 1 ii<ll "J J Mij ^^ i<_J5jjiL>JI (j-« I— 3^iti! jj-j-o V (_pJi,Lij 

« ^^^ I II 111 ^Jt MioU jljJLal J^j?E_a 

^_^Ie Cjl- j - L a- t Jl JJ-* 4x,^_u_a «Lc^_<iJ?E_a ^j-* ^d q- t J aLi^JLj SjljJl ^_^ <d I (^L>JI 
^ i^ljll 1-2 Vb Jjp ijjjjiej laLL Ji«JI (JjJ (jl (. 5-uLijjj<!l CIjIjLuJI 
(J_«_«j <_jjjj<L>JI (jLa (_£_)j>-l 44^ lj-*J •! _M I iil^jJI j-^^ d-ujjjejjl 4^LLaJI 
dj^L>- JaLxjl uJ^ LxjiM^ 'J^^*-'-»:JJ •'—''_>* SJlC (Ji«JI i^j-LM (3_>^ 3^j_<jij 
(jLaLti-i I it i_!jjjiL>Jlj (Ji«JI Sal Ull J I ,^ ^s cIiLJjijjSJVI c_i1j mil qM 
j3jl-^l . aL«JI jo-Lii-LlJI (_y^ I 1 j '_; ' j-J^ 4jLiiJ «_o ((jLuj^pSjl) jjLuuj_i2 

(_y^ J->-^ iJ-^->- (_y2 3jj '^'' 5Jl».j pLojJI (_y3 Ji^JJ 'IJI tiili (jr^'iS '^rP- J-i^ 
4Ji VI i<ijjj^ d ^ U lij ^ -1 1^ 1 1 I djjj^ slj^VI ijJL&j .sIjl>.| (<»IjJ III iiL>Jl 

. JuJ^jJI SjLclj aLIjJVIj j_4_(J1 (Jilo iJliljlor (.7^' (1>J^' (j^ '^J:? 
.4_uljljj dioLtuj IT I II ill (JISjIiI jiiSI (_j^(_yl>- (_5^>J1 yj I iiilu dJajjj^ jx. Liuil J 
I I j-»-" I n't J jsJau J » i"i"tj r-Lcj-iVlj jJaiJl «Li:>Jl CjLIjISJI Jajjiji i_jjjaluj 
d-pJl S^m (jLs £LlL>J1 i^^j" I II a (_yie Lt-*^^ • L^I-jSjl I lit lJijSIlII Jaj^jji (_yJI 
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r-Lul JJJU (ji <iJl£LaLi (jl jjfc ^j ,^^.tl ^ 1 1^ i 1 1 (_Jjl>- sl 'ijjjiLji'ill "^ o i nil 
j_ikl_la_a (j-a j-jiS Jl_i_LSj (jVI Ll'cSL<u 4J1 d_i^ I'i i"iV LxjOJ . (jjISjj) ti ■■■^' 
jalLj "i-iJl "» 'I '^ "" ^Liijl (3S>-«-i i^^-'-i^ ij2\£^\ cdJi (_j.3 LxJ 'LpJI ^ i'^ '*»! 

• lLt.^3^ «LJujl Jjullu /tU J^J .|_^JJ>-I CjLlILuijI * J '" ^" ^ CjLlILuijVu I j U . . "--. 
^i.X-X-1 ^11'^" sllalSILa 5jl.i 'J'^^ ?rj3-' O' ('^^3-2-3) ''^ '''' LLlLlS j^^Liko 

a'j-i, (JiLo sLiiuJV (JjLjijJI cjj I rij't ijLa .3-p- 3jli- J-^ (_5-!l lj^ >i-*-'^ 

(_, » I ri t (_5-J-II iJliLiLa-" I iiVI (j_a 5jjLja_o plj-ii (_3^ Jj ,^-..11 I iclJVI 'Li^l 

(_yi liiAJI (_^l LJj^JlJ I.J III (_5l Jl^^ V 4J1L3 i(lj^ i_k>^ C^^ I '\'? 

(^jLiAJ I (JjiJ 5Llu ^ 1 11"^ J JU_u) (j-ulj ^ ^_^1^^.^^ ^1^_L>.) II \j.J^)) /^Lul tjlS-al 

(_gij (_jjl<nil i JJljjj (ji 4J (j^Lxjj (J II li i'lj (_yjv i^jjSjIj mil |_3j1^j (j-° p J i I ^ a 
(Ij^jiia. jiai. (_y3 jjjj^ Ui^^ l-"! lJ^^ J>2j LftJj) .ilsLiill 2LuIJ Lj^Li. 

jj-ja^ (jiLj ^ LdJi jjl (^jialjJLsLij .(4j^I SjUI JlSLi!) (_yJSLiJI oj^oJI 

jljl «LJI j_<fc (j-SL«Ji,l j_i_iji.ilJI (jLs i«l_Ux. (_y3 3j I iij''j-ll 3Iai>JI (2>c. J^^ 

(i-j1 iii-fcil SliLaJI jIjl^'!^!) lillLlo u:jj.jaL3 Li^j luijlJJLiSJSiJm ^JuiS^U^ 

i_ijjjiL>JI (j-u r-jljjJI jijsoV 4jjj^>jiaJI 3_ii iil-m'^l i^jLjILi IJJJ_)3 a^ (_,K Mill 
<U fj^\ fuuuisl^l fjJS 3j^lil l±jJjL».i SJlC aJiS ' ^"a J»AII ij .3j^I 3jL>JIj 
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I 

JL^-I (_yjfc binary assumption S-jjiiJI ^uu^jJs (jl 

j—lSLAj ^^ ' ^ LlJjj" ( til (_^-^l 5_^_uSjl 3t_LX^l^l ^C-A] 
(_yjij n_gj_iiuaJI ^^SLilll 71JJU (Jl^is "iljiijijij (jLtuj"^l 

,_jj_jj . 5-iJl III II 4_ui£L!lj 3_L».jII 4jjiSL!I i(i(_yjjiJJI 

jj-C L^_L« Jl^vIjJI cflt j tt- u jl JLuo'^l aJJti tji ^^* ■ '' 
SJl^vjJI Ljj-SL^ 4_«_a jLjaJLjJ ijj^jjl Jlj-la j^^l 

^^jjLuiJ^I SLp. (jl (j^>Lal^^^ >Li*a .3jL-3^I 

(_yjj| (UVl (j^) (Jj^Vl <1jI j (j^ -libtJ JtH?-^ 

JlJsJLj LaJiJi^ I - < I ^ I J , ^ 1 1 J Cjl^jill JS (j-« ^ ^jlu 
^\juui3j\ aj-it (jl (jj^j^l i_Jj-J i(j ii'v tILij .(jLjl jJI 
,j^VI (j<-i » J II x_o 1 (ji.^<; i^J-Ji pl>»^ (_3-^ cr^ 
L^lu ^l>i-iiJI ^Jojaj Mlo (Hegel) (J^tjjk a21«J9 ^^t Ujj^^^j-jJl!» 

jjLO-a-o jji c-lj ,^tl \j_a, (jlj i4j.4:;j>JI JJ J^ (j^ VJ-^ -^-JJ '^ :Jj^b L^ 

.(laJjUaJI 

'^J^J-Lr- 'j^ l-«J-^ >^ t''-^' i^^^' (d^J y<<<,<. -.■V^ir--' -3v 'j J 

Sjj/Ijj 3j , ,.jU:jl I 3jj,|j jj (j_l>^' »1 olr J (Gilbert) ^^ .jSjiniti i^aii ^^ 

I jl.a S_Lu3_^l ala^l^j a^>ULi L^LLujIj ^jJls. .^jlii,l^"*"l^ 
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i(_yJ5J;vj ^1 i"i ^ _■ U a ^1 ^^^jLlUI /ojjjlSIIILi (_JjL2JI (_j_uj-iiJI ijLjJi,Li Lt-L<t-'v 

, fiLsLiluIlSl ^ La ' ^ ' '^ J ' «LL>-j_a (_^^^tj «LjL_u «Luuj_^ 
OjjSj (_jjJI d.2jjJaJI <ijj/ljj (_y^ ^^^^Lio j^Iaj <JliJL>- C^l>- aLc 4jLo JLLoj 

.J. J) (Jla (j-« uiJ-^'^'j iBecquerel (Jj^_iS^) J^ ,j_o 3_l1ujJI St^i'^lj 
r-Jj-o-i-Ij SjLJ,! (_y3 SjjjLa. Cjlj^JaJj (jj^laJI ji^A J. J Thomson (tjj . n a^Ia 
^ Ijjjj-all LjjLjj! (jVI Jlj(j |_5JJI (1911 aLc:) Sjjdl Rutherford (jij^^jjj) 

(jjjjt/s^Ia jjlit^ (_y^ Cjjjij (JL>J,I I JUk (_y3 ijjj^^l 3_ij.j>o jOJki (jl VI . I JL>- 
(_gjj| (S-Ja-L^il) 4jJjjISL!I 3j(Jl'!^I ^^I aIjlJeIjjLi r-JLJ^-usl^ 3j(^Lv (_y^ 

Sj^Lvj 3jl-i»- (j-o o3^^ Mi^' (»'J^I O^J • ' S^7 aLc (Braun) oj'j-^ 'ic^^i-l 
. (t_JLuJI t_Ja^l) jjjlSDIj (t_ijvjll t-Jai!!) j^VI (jLl«i2LaJI (jLjLi iJSLijj 

TlLjijlII J-jLuJ iTlLjfcjiJLj IJjJ JI^VI (jLs JJU jLuJI l-iit».J SjljJI I > ? 1 T I I jLs 

JS i"i t 4_uJjLA d . U a^ LjLi3 I I ri-v LuLjiaj liLs . jLuJI jjlj-o i— 2l-2jl Jljlj (_yJ^»- 
(_y^ d-jie-uolj J j 1-^"' (_aj_tj «Gjj_i^ (j!-^ I J^lSjIj JijjVI (j^j (MlLo i_i-Lli-a 
JLa-j j<iJ . JjjVI (_yJI JjjlSLII (j-« J-« J^ l-« nji'i (jl LdJi (JViS • AP^' (iilila 
'O "J '* '^ ^ 1-^ - "Ij * LAjLo!-* jj^ L_3j-3eJj (jl (jS-4_J 4 t Ml 21 4>jLjfc (jl (jj t II a^Ia 
3Jj5Ejia IJl>- ~0j.iju.is CjLjj^^ (j^ SJjSLa <ijujiVl iSjUfc (jl (j-UJ ^jl c.1 U" . ..I S^^ 

cjUj-Sm Jlj».I I j "'? (__)i=jJL3l (_yj-II ((<Ji!LJj^>Jl£L!VI)) L^Li I j'^j^j LljLij^ 
.iTjLuj^pSLlVI ^ SjIjli 1890 j^Ltll j5c-<-u lJ£L<fcj .SjJiJ ^j^^jLuVI 

Cj Ijj"' ' 'ij-> 1^/^ I 
((_^jJl)j Bardeen ((jJ^jLi)^ Brattain ((JjjIjj) Jia ^ jjlo/jJl_pJI fj^i-l 
5j_^i » _; " ' ^" (_y^ ''^'^ 'ji^^ jj" iii^-Jl^pJI 7=^ Ji^j • 1948 aLc Shockley 
,i_!j_<jiL^>JI (J— S.>- (_y^ l_Lj^_ij i^j3-3 j-jI <iJ (jLSj ' (jj jj A J I " 1 1 J ^jljJI 

(_ylll ■"'! "I 1 i^llj 4jJjjISLII ^JLji^l <_J^jj| (_j:a-a (J:aj jL^^ Jji jjlijjijj 1^^ I J 
jj"i I ii^lj-lJl jJ^Jj ,(j^j_^_ij_LlJlj ^jljJI ^ j j -^ i (_y^ LSjLjj, l1<^JlJ-"ii III 
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«LilS_) ljL>- 5j_jjLx-iD Cj1jj"i( [1^1^ ,* ^ ' ' ^" (1>^^-^J ' J-j" ' '!3"'LH'^ ■ ^ ' '•' iL_u-o 
p^j_j_>.l (J_j_3j ,» )^_j_uL;e_U ljL>- i ' ' "' ' '^ JJi* '^^' C^-^^-^' '^-'^J iljL^^ 5Jlj_AJ 

jl j^Uj-a 1 , 000 Jj J-u l5>==j o^ L^ M^-^J • (^-^>i^0 3jUj<jl,l SjJ;,^! 

. (Jl <n"ii ii^iJ £L>JLi^ ^H^ 3 ^ * T" ' J '"'I "I 1 '^11 ojLjk 

I jUfc ^ U J U .^ a jjjjjej <ij^ jaJ (_g JJI IBM pjj (j-« J J « ' ^ 1 1 I I iiiL>Jl i_^jlljej 

SjLc liili (>c ^4*i3 -^^O X 1024 1^1 ;<d SjuLlil (RAM) ^IjmhII JjIjUI 
(jLa I JiSLiij •CjjLj 1024 ,j^ *jW^ lj-^J C'^) '— ^W->^ lj "^ ' ""' l£>^' 5jl».^ 
(8 X 640 X 1024) 5242880 ^aitoiaJI jjjiJI \jjt ol •640K ,_yi. RAM Jl 5j^ 

(J_4_«jj (_yILll) I'll A I C 1 1 J (23 I ^ -»^,^ll jjijl) 4jjjILjijjl^pJI Cju^LaJI ijfja 
3-JJJlC CjuI I ii->- slj^V jl slis^iaitx (jjjJejJ "ij^LxisI i-^u (j^j'A-a 10 jj^ 

(.i^jljjli^JJljUS 
jj_<jjtj l^Ijl>»j «Lu_uLLa ^ J J ' ^ * CjIjj" < iij^IjUjI ^^-a^J (*-^J . «U_alSILa «LuLjj-^ 

.cjLfliiSJi,lj cjLojLflJklj 7c_uLflJ,lj jtjLijJI (JiLa «ll<jiL<ji3I 'Luuj.^SjI j_i^Ll»JIs 

. Cj^LvjJil : <_!j_<j<La_LI «_jj3l 4 J I iiLmal (—ajUi^l iJLiljjjjjij-il^pJI (_^Jjjj 
x_a) .4jjijJil joSLallll SJl>-j , ^ j ^ U ' 1 1 t_i| I ii-tjl SJl>-j iS^ljdl nIjL>-jJeJll 
(jyi^ (jJb 4JI Vl i«LLaj.«jLlLi ' "^ ' ^"'J i-JijLla^lj (_5-'-JI iJ-3^^ cr^'-^' tiuJLsJI (jl 

cjjjj "LuLj.^ sLjjIS 3J| t_!jjjiL>JI i_^ cjl>.jj>J,I . cj^L>- jiil p i ii°i 4 ^i ^ij 
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^ - .' 3 " "ijtjii <_j^jji) Monitor (4jioLJo) q^jju^ .<_jjjj/L>JIj Tc-uLm «L»-^ 

«L^^jJ ^^ ' ^ j-j?c_m (J_4_«J1 ^:_jLj_j *=L-JJj ^cIu *-^^^^i^*- ' (0jj3 '^^^"'^' «LiiLlu <d 1 1 ril 

.5^1 jJI (_y3 4ljjJx2^ ojLsol j<u (3^1-" ij-*^ ??^'-^ ''^■. J 7=-J^'-^' 

3j«^_.t-ll 3 A^tAjtl ^1 . JjLiJilj 3. .1 UIK ilj_u^ lLij'^I CjLiaHI ij<-ij 5x.j I rill 
(JjLtuil 7"j-laj (JJLiiu_«_LI 7-1 I II 1 1 Ljjejju <tjji^^£Lo iJJjlS a1 I ii'^al aJ-it (JiJl 
.puQill (_^^ «t-i-a Jj .^-.tlj 4j (JLi-ajVlj i_!jjjiUtiI «Liil,j^l /j^lj^l jojji^jj 
CjLjJajJLl (Jli-jl joj ij^lj^l pT_oujjj i-jjjjiLsJI «(J-Lt--^u)) Lilli (J.*^ (*-^ 
J i U •??-*H>^'-:' SLLutil j-olj'^l J I 111 iiTt (3^J /tjQill S^LiLs /<uJ j<u i«Li^ 
^ I '- Lcj_jJa_o jl 4-Jul Ml II (_5-Lc (ir-j-Je-aS)) ■ I jl^ (_gi i5Jl mil (j^ ^hL)-^-'-^' 

(_jjj3l «L>-jj.«jJ /t^LOJ -1 J 1 ' ^"' f_y^ ((jjj^l) 4 J MM (_!JJJ|L>JI (_y3 5^1 jJI 

t_uJljjJI) j_iaj (_>^l^l (j^ "^J^J .uIjLlIuiIIj t_cjJljjJI v2jI j SjLJbElll <tl!^ 

(_ylll (_yji oljjjjjjjjl^l (jLa it_uJljjJI i-2j^! (_yk: 9 (_yJI Alsj'i/Li S-Jill 

LajL^^j .CjLuLJI aI JLa-"ii iiU (J-4->JI Ijut JlIUj^ .4_i-II i ii'>JI (JliLiLutJI JlAI} 
i(/j_aLjjjJI (_y^ j_aljl CjI oK jl (_>.iU Cji <iK CxjlS «Ijjji) CjLxiSJI AjLJr" i iTt 
'^^l>*'l J' '-^-'i)-'^ iJ^ i-jjjiLsJI (_y3 4ILu^ J J '^ '"'"' J3-°>J ^-y>^^ iSj-^ <1JL3 
J jLi.aIo-1 j-Aj ASCII_i L^J j-«jJ "io^Li- j_uLij 3^jji5c^ t3^_5 5^1 JJI (j-« 
American Standard Code (djLaj I < U JjLuJ (_y^ jj^l (_^S^j;^'i/l jj.iiilll) 
J-SUu (_, Ir Sj^l JJI iji-l J S(_, Ml J^ -^>=^J ol • for Information Intercliange 

fiLLjJLX Cj Lj_a jj I^J>-J '"<■ l-^l^"*- <t ^ ^LtJ ^1 dlLj-tJe-ulj Cj\ olSlI 7r o i iM iAL^jt 



•■Cji j I o»II (j-« tlA^J-' ^ j-'l-^'l I 4-ui i ii-»JI 4j^jJ,I «L>JL«J,I 5Jl»-j j.j«Jj 

(^i"; 9i-^.-.l^;;,^1l^.t;.;i)3^:;U-,ll 3^1j_.tl.-.LI^.tlj3^.l .,.-^11 cuLUaJI 
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^1 CjLLLajiil CjLxiS (Jj^jajj (»J-2jj .3jil jdl (j^ "^ iil~iTe-a *lj^i ^\ I jl • "J_'J 

(j-o 3jLo (j-* *j^ Lt^ 4^Ji-i jT_oUjjJI (_y3 5jJl:>J.I lIiLlLulII 3^*Ij^ (j-* iUSLflj 
, JajjiaJI '"'IjIt* ji-LAJsJ ''^ ^i)Jt>-'^ S^LxJI j>JLAj I'LuOJI 



It 

(J_«_«3j . (CjjLjj Aj^ J-^ j-*J iJ^J • ^"^ Jl ('tH'-'-' '-*\j ^-i-* (J^ (_, I rij) 

.S^l jdl (_j^ dil «iKll (^jj^jtjj cj^La- 1 nil Ajjjj .^^iiSI ji LuLu i-<iSj 1 6 CjI J 

(jl (j-^L«J LLik Lg-a^> T-" I ri t (_5-lJI « 4_4_LSLI I » SjL^ q\ i_^\ "ij-lU 5j^ J J l"l t j 

CjI <iK (_p-a) I4J i_3jJm (_yi«J,l Luk 'J oKII (_5-ij>3 "^j ;j* , ^" -^ 1 1 j_j^ ^^jjij 

(_gj.ja_j (L3j.j>-I (jjijJj jIjlcI) jj^jJI (j-« 3^j-4:a-o L^JSLIj . (^-»^.^tl ojui 

(j-o Cj Lc j_4.ja_o (_5-i-«3 ((CjI oKII)) (jLa IjiSL&j . I j"*^^! • " jl L^iajJ L^ij^jej 

(__>^J i4jJi:Jtj'i/l l-Sj.^'i/lj I jl Jlc'^/I (Jilo jji-T «(_yji i_gl (Jii-<iiJ Sjjjjuil aL^j^I 

(Cjl_£,lj-ijl J3-«JJ 0-3"^J ^^-'ri-'^ Ct-^ «Lcj_LLiA j-aljl t«LuLjLj jj-^JJ t^ 0" f n a 

...5JjJl>- Sj.^ sLiujIj I L4Jj5J>o jl i_2j^>.:>JI i_2Jl>-j 



975 



^.^aJI 



(_jJI ("^ Is W) dl.JJ->^ joJLj LiLv Lliul I ri'>JI )«-J-*:>- *'_>>-l (<H^ -A (_pa- l nil 
tCjl J 1 «nll jL>OU (»J-2j (_jJ-1I ^i)A>^' "ij>Jl-«JLl 5j.>-J (_jJI (J-SJj JO-J l(J:a- I rill 

(_yi jji-T (Jja-cu^ (_yJI /<u foSjJll (_^1 3^L«II 3_L<;£LII SjLcI dili Jju |_5j.jajj 

.S^IoJI 
JLaJj 3j^l jJI (_yi (jj_iLo (0-^j) "i-jj (_pj (JJ^uTuJI jl (2)J>^=tl!l ''-^Jj-Ia ol 

(J^Jlju jl (1) 3J1.>- (_y3 (_yij3 SIjI (_yjfcj .flip - flop (3j^iS) f_j <i I iij La 5U,,.lj. 

4jI_jj jI (on, off) U-Llio 'LyiSl (_yjfcj . iojlj L^U- JJ^ (<UJ (^^ (0) (_yJI 
(_y^ J-jJ-J (*-J (j-*J 'OJ>-'^^' Jl I ri<ij l^jJLv /cSjejj (jPJI ("iiiiLa i^jvjUiio) 

(J^ jjseJi LlJLa cjLj^LSJI ■ t-^ _■ ■ ^ "■ (_j^j .i_!jjjiL>JI j <c 3£vj_ll SJLjijJI 
."ijjLij.^ 4 IT i"i ^ U , ,.lj I icLulill (j-« <— flJl (j-* *J'^?t' yj^^ Cj^-^ Cy ^^^ 

j_uj(llj (JjljJa SjjLJ aJlJ-" I n't (jl (jSLxj Cj^La- mU (jLfl ■ (' 1^ ^''» (j-dlLv (_JJj>-Li 

^1 0000! I I I (5_<a£L!l) LiJJ^I ^ Mi<i£ . [^ iiijaiajll ^jVl jIjoi*^! 
00 1 1 I 1 00 j=jj-alJ jLuJI ^1 (JiyJli^ U^^iH*^ o^ "=^.1^ 1 5 jju«JI ^1 jj mi" 

IJlSIaj .(Ij^io^ 1^1) 00000000 jt_LualI (jryirH" Lt^I ^IJL^ j_ijl jl ;(60 1^1) 
3.j>Jl_«_<iJ I— ij I iiLaJJ TT a I 111 Cj1^j.j:>JI oJLA JiiJ, 3_lSLxJ,l Cj^LjJljIII (J^ (jLs 

sGLj^La I u I , ^" cjUj 8 ji (JjjcjjtA jjfc iF (J-a- mil jl i(jjIiJJkl) «j<jijJI» 

Cj^jJI (_y^ d J ^ u;ll 4_ul iii->JI 5jL>-^l (Jla (j_a «L^L>JI II I II T-1 d-uLuJI 
(_y^ (_yji CjIjjIiJJIIj d ^ I". -^ 1 1 d j^U'l Ij cLul I ii'>JI CjLlLjjiJI 4_j£ J.^:*-ij i^JJI 
(_p (jLa i*^ «i I III J J i"i_i Loj .(J-ojJI sLalalojl jaSj-ll SJLv jjx. jJjLSj jt^l^l 
(J J t Milll ALkaj Aj-^jj .j-iHiJJkl (J3r I II a (_^ JL>-lj jl j-q-l^ SjuIuI ^_A j_tuj_a 

(_yAUij^jaj(_ji^ (_JjJ>-'ill AjuA iii'xJI CjIjjIiJJIIj (Jj- mil IjUk ^ ^ -» ^" J |_jj^JlJJ 

jaSLaHJI Sjbvj (^1 Sjljij (Jj-ujJ dJLa ij'oi^ (*^J-^' o' '-"^_>^ ^^ -Ct^^-^^J 
J .Ai^tl -si^ (J:ajji^ (_y^ I Jl «_il3^ -J ^,^11 -si^ («^jj) 
(J^lSJlII) (ak:) P /aLiJI L^la a>Lc:I 5 Ji^ ,j^ Jo-lj jji (j'^'^'Q Z <X*1\ (jl 
jl LjJj-3 «_«.^I u^ CjLIlII f-jjt5=^ (jl^ lil Lo-c SjLiI Jj-ujJ |_^JJlParity 
1 <ilr I i^ji (jJLufc . (jo^jJI (j^ 'j^'-i" «j->- 1^1 J^JJ "^ 'IJI J^JJ.1 (j-*J • i-i^jlj 
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LLjJLui cL^ii^ ol o'j^ o' j-^' OiiLJll J*j.Jlj i>i^l Ulii) A/Cj C Jl 
^ ^ ^ A 1 1 I Aj-ij \-<i^ lA^Lc'i/l cjIjLJoI cjIj_lJLj i_^ljJjj (I jl T~) L^ljjj 

IJljju ^ ''.'j" f>jLJ-" I riU Lol ijlj n'l nU LJ I Cj Ltj»- 1 jj^ I jjJUk x_L<i::aj i_!jjjiL>JI 

j_lSjGJI (_jJI r'QjtJ I jl JlC'^I I )«_0 I_!JJJ|L>JI (J^ULJ 'Lj-ajS 7-jjIiJ (jl (Jj5 

(j^-iLa (J-* *3~^ C>* l3^ I-* 3"^^?-^ O' (iP^-^ ijj-i^J^^ ^-oj^kS t4-Ui t ri'^Jl iLiLiJtJL^ 
(jl 1—^-^1-3 t_!j_<jiL>JI (_y3 CjLiLiJlJI (j-aj < _M ri-re-l LaJiJl^ IjlSjfcj ,«LuQII (j^ 
«:jj>. (_^l) 4jjL) I (_gjLjiJ (_^l 4jjljjjlj (_yji 'V J ' ^ " 'Iri-'-^j <-^l Ji^>-^ (J^ljuj 

.(4-uLlj1 (j_a (j^-ila lJiJI (j_a 
Lxj) <i-uLu^lj^l (JIiLlLulII (JS JlJJU <-J5jj/L>JI (jl (_yji <ijjLLll <lSji>JI 
La JLjso (j^J 'f-*^?^' (.3-* SJl>-Ij 'LlLj^ (_jJI (^ i • ..^tlj i_!jjiaJlj 7-jJaJI I jj'** 
(J ri > -a- 1 1 pi JljVI Tc-JjLj j-j-C «Ij>I1 (_5-I1 (j-aj-ILj -53-»J (jl LuitS itilli 4 J i°:ij 

J^ (J-*4J_3 i(jj/jljJi,l (_y3 LaLUIjij (_ylll 4jJJL«JI CjIjL^XI (_, ini'i (jl 1 nlr 
j_iSLfll!l (J-Lg-LuTj S-L^ism 3 ii II (_flJ'i/l f_jJS C^^^^Hi-l (_^l Sjii<U JjJI (^Slj-la 

JLii-Lj C^K (jH-'l S-j-L-o'^l v2jLjJ_4J<JI (_yJI ijjjLj'^I (_yJI J^jij (jl 1 nlr 

uij^Lji^ J^Li. (_^ljLi!l Lia^Lj/l L4J aj2j (jl^ cr^'i '(^^I-sIIiljJI) 31-^ '"Ij' 

(_flJLlie_j V 4_jL3 (JjjL^'^I LoI i4_lUj(JI *Ij-3-I 3^j-<j/ (_y3 3j-^' L^ Lajialj 
.(JljjiuJI (jjijjsjl La^SIIjI (_ylll «Lu Ltiis UjJ I CjLlLajiJI 'I'^ ' "'I (j^ IJljI 
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CjLlLijiJI dj^ JiSjiJi^j nJlj-iiiuiJI AUaJju Vjl I 1 j '"* j-ULJj lOj 5 (jjJJjJI 



jjri 


c>* 


i»-j» 


^^" 


10 


10 


10 


10 






5 


X 


+ 5 


-5 


-2 


5 


15 


5 




50 



(j-Aj^jjjja-O Lai <ijjL(!iJI jIjI^'^I * J 1"^ J j '^"' I— 2jjjij iSjjvlj CjJU i^l CjlILu 
. (Lj^l^ lillj (jl^ I jl Sjjvlj 2 ^ ,:^ ^O jl ((j-'" 1 '-•''°' l5') •— '^-"ry f-iD' ^ 1 j '" ij^ 
.5 ,10 (2>J-iJ-«^ (^LuJI (Jj!L<i1!I aI jjr" I iiLl )<-JjVI CjLlL«j<JI ^jVI tz-jus^Ij^^ 
jl Jl^al «L«jiaiII (JixJ (jl (jSlxj '-i^;;^'- I JJlC (J£J SJl>-Ij d-c-ciia (_y^S3 i_2jjji) 

. (tiij-iiJI j^LkJJI ^15 , i^h 1 1 II , 0000 (JtH 4j«^1^1 



(I") 
(5, 



1(110 
tOIUI 



1(110 
-0101 



1010 
xOIOI 



(5) 



(50, 



jLjo-sIj (jIjUjlII (J3^ (jl iCJLj-cisUjJI-i 4_Lo'iil 4-L».j_a f_^ i(J.<Cl:>J,l (j.a 
LLajLJ-" I III) (Jjjjj/al (_y3 (JV^' ^::e_L!l (_5i^ Cjl jl JlJi£ C^^jj-" i hI Ji^ Sj-iJL-ilJI 













c>* 


H. :H 


^>.'l 


10 

11 .1 + 

12- 1 + 
13-1 + 
14-1 + 
15-1 + 


10 
-1-9 
-1-8 
-1-7 
-1-6 
-1 -5 


10 
5 - - iA,i . i-j. 


lOi-b-ijj^i^ 
+ 1, 1, 1. ... 10 


5 
-1-4 

-3-2 
-4-1 

-5-(>^) s^ ^: 1' 


20 . jU^i^ 
+ 1, 1,1.... 10 


30 - oi^ ^^i; 
+ 1, 1, 1. ... 10 


15 -5+10 


10-5-5 




40-0-^.; 

+1, 1,1.... 10 




1 . jli_i- 




50 - oi^ ^,.^ 



(3lj j • "II t_gj mh 1 1 (JjiuuJI 
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t^l 


cA"* 




i.„.;ii 




-^' 


10 1010- 10 


10 1010 


1010 10 


1010 ;a^ij s^^ 


'r^ 












+ 1 -1011 -11 


-1 - 1001 




-1010-5 




1010 ju^ 


+ 1 -1100-12 


-1 - 1000 








1010^1^3 




+ 1 -1101 -13 


-1 -0111 




0101- 1 




1010^1^4 


+ 1 .1110-14 


-1 -Olio 




0100-2 




1010 oi^ 5 


+1 - nil - 15 


-1 -0101 




0011 -3 














4-0010 




110010-50 


10+5- 15 


10-5-5 


10 
10 

~5~ 


1000 - 5 
0000 

- ji- ,„i^ 

-2 




10x5-50 


\~^'o. ,i\ t'l t , J. 


L-JI ^AkH \ 


(^ 


4l<t« a_L^Ljj 


cjLlUjJI ojui 


) .(ROM) .US"'^ 


5*1 >_2JI 5>i 


'li, 


_3 i_!9_<j/ 


UJI 


Jl UJL^49 U 



j»>Lc:Vl 3_lj;Jajj .3^b (ROM) . Lij-j-jJLi jl I j^."-' (^SUj V «Gl (_yi«j 
SjLcLxjtA (jjj (_yjLuJI ^1 u'll j^ slJjjJI cj LlLxjiJ I j cjuI im'>J1 )«-j-<t>- «lj.^V 

.(ROM) Jl J^ Sji^^jll 2-ol>^l liiJj IjLil La) 

iTiLJUjJI t^JLo J-lu>i o' ij^^' (>*^ ROM Jl (_yJI 3^>t^ cJi. Jl Ji3 SJaj-uiJI 

Cj Lui lj_>J I »1 <ilr c-l U" , ,.l ji^j ,,, id^LilII i_!^a^ ii_!^jj>JI S-uLnJiiJ,! JljjJIj 

)t_jj 21 t-liLJL^Jul a1 jL^tHj-uU Cj Lj_a jj 1^:>J 1 0SJti (JlLa (j_a J-^^ * il t n*^ L^Lj_o 

£l ,^ , ,.^tlj ( w ,>>tlj r»-^j_Lijlj •.(ij^Jl :Ja_i3 
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j_yjj|) 3jj .^--tl (or) jI 4JI Jj i_2j^>j(Ji,l (J^ ^J-* j-. '^"'■' ?-*^' Jt 
3_jjl_5jiS CjLi^I (j-a jjju j^Liill ^J-1.1 I J-^ (2)SLx-ij .XOR) (JS I'llu l-jI&3 
3.Sji>JI JjJ^ iJViJ • ^ 3 ' '^ * .' ^ I j'.'al .'-^Ij j-jSLII 4j;vLJ (j-o 3-uLuJI jl Ji^'^l 

(UA>Kt_>^j) L^j^ (A ORB) B j! A Ijl .SJSL<ai ajujVl ^LlUI ^bJI 
jl L«_o (j-^i^j-o Bj A CjJL^ lil (j-SL! . I '^ji 3j;vj^ 03^ XOR 3-«-jS tjLa 
(2)£jj iBji A Lol » ■.(_5Jj i-<iJ XOR ij-2jj . Ij lii^ 03^ ??-J'-'J' oi^ "-*-* (j-ijJLiji 









A 




B 




AXORB 




1 














1 




2 









1 




1 




3 




1 









1 




4 




1 




1 







a^r 


. /^ 1 .-^^ t 1 ^ ) 


) a i \jui2ju 


yii^U 


J^L. ^ 


t iSjiJvl 


9 ^ r> 


a C£\ «_<i^ (jj 



5jl jJI i_ajjuj . (AND /n I iiLi i_ajijj(Ji,l J^ j^J-*^ («ij>-II 5.<ij^ ^ U ."j) . til! j 

(ji J_<fc "^ J I rr" II I . J I n (jl) . LjLA CjLbLJI ^-'i^>^ <ilal£jl i~»l Aj . >. 1 I i_xjSl^ 

(_, I rij J j *> I jjj . ij I U 1 1 (J_4_«JI ' ^ '^ ' '-'^'> i^JiJj ij-<t>- OJ'V (— ajjiaJ,! 



IjJl^ «_<j.j>JI jIj.£Lj (Jjj^ (j^ <_!jjiaJI ^_;l -r' *ljj>-Li 1 m 1 nl^jJI (aj-2j 

L-Sj I ri"'^ 5+5+5+5+5+5 |_^l loljjs c^jjj I j ■"■^"' (_yJI 5 Cj^Liil^ia .i2jIjJ,I ^ 
(jLa lJi£L&j .<_!jji 3jUr 3jI f_^ cdJi j ; 1-^ "^ .5 x 6 (_gl 40 (_yl^ J'^-^" 
isjui ijji S^j-cuj (jL<jij"^l J -^ ' ^jj . Sj^ 259 I j • "■-'''I 1 3 ;«-«->• (.yJJtJ 1 3 X 259 
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(__>.a_LjtlI I jji cdJi (j-* 'J^^'-^!' I— 3J^lj iJ^LaH ' 'J ' >» 1 1 J . . »j . >» 1 1 (Jjl JLsJ 

)<_«J>JI ■"" jl T* (j^^^-XJ (»J-23 (ji I j '"^ T I t|j J -^ ' ^"' 2 I I j '"^ 1 ' I _M I iil^^J>JI 

' 'J ' ^ I <l>-LljtJ La JSj • ' 'J '^11 CjIjI J -' _; 1 ' ^"' J^ i nil (j-oj . 5Jl>-Ij <ijjU (_y3 

CjLIj 8 _II iJlili '"'I ^ J .>» 1 1 jj-o r-jlj J-* i<-l!i5_i 8 (j-« OJ-^—* I 13'" (JtJ-^'J^^ 

.CjJ^^I (_ylll )«-«^>iil CjLlU^ Jl«J SjljJ L«-o 'LLijJj.o 

(_yj|_LiL!l AUillll (_y^ <— ll I ri'>Jl (_Jj-3CJJ .X_4.J>JI 4_J_L<J.^ «lj^lj 4-0.<Cl'U 4_Lo 

(_, U^ jij . 255 - 1 28 = 255 + (- 1 28) q^ I oSLaj .(^jJIiaJI ^LkJJI ^ <iijiu5 

r-QjO (_yjJI (Jjl I ril, I (__>il*-l JL>-Jj) NOT (J^ ^J^ (_yjLLUI ALkljJI (_y3 (<S-4jJi,l 

. (SJal III f I i^j-5cJ (JjJLtlll (j^J ^jL^ill (_y^ ij^Llsl (((Jjijv)) jIJl^I JjJjj (_yJI 

-.(^ Li^ LiJLiJj 4JLa 243 - 95 ^jLwlII «Ij^Li cjjjjjUJI lJjK ^ 

II 1 1001 1 (243) 
-0101 II I I (95) 

(0101 II I I) NOT +111 1001 I 

I moon 

+10100000 

. I lOOIOOl I (403) ^ J-^^ 'j^b 

slSLjj^ i_gj.jaj£ (jLujJI (j^ Jj'i^O jJjJI ^jL^J (_y^ (_y^L^^I I Jl Lof 

••l^l -ijLA^j (Lfljl ajj^Jdl uU^jJUiiJI (jja Jo-lj I juij) SjIjlJI ^\ 
I 100! 001! 



lOOIOlOO (148) -.^ ^jI^jJI ^ J-i-a^t: ^ 
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CjIj^ JJJlII (j-« '^JJ^ ^j . ,.^1 I T-jJa (_j_L«3 JJ>.| (_yl^ JJlC 4 f rr'^ iUJLftX. (jl 



1110 


1101 


1 


478 


1110 


0101 




-94 


0000 


1000 


1 


384 


1110 


1010 




-94 


0010 


0010 


1 


290 


1110 


0101 




-94 


0100 


1100 




196 


1110 


0101 




-94 


Olio 


Olio 




102 


1110 


0101 




-94 



1000 0000 



(478) 


1110 


1101 


1 


oil 


(94) 


1110 


0101 




>^i^ 


(5) 


0101 


0000 




L>jt-J. 


(8) 


1000 


0000 


478 
94 


- 5 ji ^i 



cpu-^^Ll^t4AJl•• 

ijua icentral processing unit (3_j}-^j_ll 3.j>JL«J,l Sji^j) |_^l CPU Qi^^ 

I U ,':. " (Jll^La- I nil eJJtj . J^lj'ill (JjajjtAJ B (j^L^isVI (Jj- I riUj I A (J:a- r nil jl 
j^-»"tlj CjL<ulICl11 I Jl>- (_3^JJI Jjii nil ^ 1 ' >■" (_jIlJI 5_ijjj .>»ll AL^I jl^><-ll (_y3 
j_y3Lu3VI ^I—^JlJI (j^ (tt^LLlI J J . ^ ^ 1 1 «^JJJ JlJjLlUI (_y3 J I nl I n"tl djaj-O (j-* 

■ cTj^ij- mil Ji^l (_yi^ X^ Jl3 t^jJI 
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(jl^i^ jl jU,,ill A^j (jjSjj iS^I JJI (_y^ ^JJJJ,! oUKIl (jjUniW (»l^jl) 

Cj^^I (_y^ jL^LjjjJI jl1)i^ (_y3 jJojjJI (O^j i_aLUajij i;>jjn mj tUI jS" I 111 Jj^ 
1 3 "-J '"' (<u JLSs ^ I-t* djj^Jaj (OJJ-I.I Lai 'J-*'^' ' ^ ■^ " 4j^ jojJ i_g jJI ^ ■ "■-" 
4-LLa.t.ll j»j^UI (jJliJI (o\>-Il «LLa£.lj a^^'ii iiLj SjLc B (Jj- i nU j»J-5jJ iLSjLji 
(j_a d_i (_7J^ (^ j-ll j^^l ijfjjJx^ j^ljsl (JjajjtA (*J-^ 0'^-^ (j^ id-ul I ii->JI 
(jr^ 41>Ijl!I LoI .aJjiaJI Sji^iJa A^jjlX a1jL>^^ c-JjIUU jj^' (jrll 5>^lj-ll 

1_!J_<J|L>JI I J 3" J Lojii^ jlj o"ll llU J-liluj d-lSj^Lbj C7^ Cj^jj- imU )«-J-<t>- 

:4dUUbMlt 

.'^Lus] jJuj (jl jjJI ^jLjjJ 7=-<j-t^ lJJJI jji timed (SliJII) 2luIjj.^SUI 

JJLc (J J -a- I iilj (2hi>^'=-'J '^•^^ij^ ■^'-^l ' 'J^^ O'^ JjtJI jj^ (jSjiHi (_jSjj 

pj.«j>J,l L4I0 (jj^-y lt^' 3Jj-a.fl-cJ.I <ijIjl>.^I J'C mi" (_ylll ' " ' I . ^ _. ' 1 1 jl jiL^j'i/l 

(j^ jIjl^'!^! (_yJI 3-3-l-=tij (>aLJLa iijij Mutl juJLi JUiJ U^ lila .(_yJU^VI 

1 J.«^ Jr '"JJ j'^'-^^t JlI^ jU.^1 jIjL^ ' '^j'a 10 (_yJLlII JJjJI Lai .9 (_yJI 

10 (_pi Jl'l^l (_, Ir r-LbtJ (J;jJl»JI jIojlII (jLa IjSLaj .cjIjJl«JI 3jLv (_yJI 

CjuL>JI (J:>-I (j-a TT-jjici-a iUjLflj S(_jjiuJlj i jL>-VI 5JL>J 9 (_yJI (j-« jjus\-j^ 
CjuUhJI pj^' L^lajj JJc I3 • "■-" jj "J II (jl LxS . . .J CjLHIj CjIj Mutl (j;jj>-3l 
. Ij-:JJ^ (ji^ I 13 " JJl^ (_gl JJjLalll LaLxJ <ijjj<LLO 
Tcciajl Jlia nJljjiuJiJI ^1 Uill ^ JlJ-"i I 111 iJjjlS <ix-iJ-flJI I Ml iil^jJI (jl )«-aj 
1 it J :aa_2^ (j-\_<j^j (2>J_^-^Jtj ' • I l-^'j 4JI il (Jji^al (_yjLuJI JjJI (jl 4x.j_tuj 

(jOJL>- (_jjl>-I (_jJI J J i"i" (_7^' cju^iill ^ u , ,.lj 1 jjiJI j-fl-bj . i^ljllj J .^'^11 
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(j^ IrO-V I'l^t S^LflSLj i_JJlJj (J-«-«JI (j^J (*^'j^ '-d^ Ui'^ (JJjLLII (jl5(_^l l(j I rilit 

J? 
)«_o cdJi Liajjjj . Sjj-iiJil Cj^ JT- I rTitl i_JJl-2j SjL'i'l J-a^ l_P (J-^^^J • 'j',>^ 

jjjj (<u . ANDJI 3jI^ jj^ (jujLiVI j-«-!j iC^JJkl (j-a lS>^' '^^'-'^ ^j"-^! 

' " ' I ' ^ _■ ' (j-« OJ^^-^ l£>^'^' SjLJuVI Lai idjiajj V /djiajj '.<1jJl<ILo iJJ^JJil 



JLfl£ •.>L£jILa^^j£ 3^ (_jlr Lljl^ (_y^UI (_y3 '"•1-1'' ct^' CjI m I ri-a-"ll (jl lilli 
.(J^jjil SLpJI iJ-«^>iJ I Ml iil^jJl L^ iJ-«-»J Sjjjljv A^jjls i_^ La ^^-^ .". j'Ca 
(JLa^ (_y3 LlIL>- MjuLaJI Cj^jtoil «Liiaj^j<JI Ja^Laitil Lii-aj (_jij L^tS JjJ-iJ 

JL^ (jl (jSUll (j-<ta . (aL>o.V| JKJil Jjj-ol i^^l) (_y]SLiJI (jjSJJI jjkj VI 
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(_gi) (^j-JuJjl) j_4_(JI 2 J. ,>,~a ^^^ (j^j'^^ • ryi~j.,'^~a jjjjjjj q] \ nlr 3 I'll n*^! 
<ijjLiJI i(?1.2^l (J^l (j-o f-\juu^\ dj-oLitJj 4_L».jL>JI (_Jj.ail Sj^j^ulII SjLtlLijil 

jul (J_»Ilx-i (_7^ SJl^jHaXI t t_u_ul^j>ijl jj-« J-JJL>. p3-JJ » II t ii*kj1 jj-« p3-J 9-\j^^L>'\ 

Cj^LujtlJI (jl «Lji cdjiV LxjOJ . LfcjjJajj "ijiLsJI J^ i~ "i j_y3 (Jjl mil ojui (JiLo 

.jjulJI 

y J ( f^ l^-a ^c_Al JJ-* iJl>-Ij ^^^ 1 '1^ ,^V1 ^LSjJI j2>^ LflAje-Jl pj.x^j_a 7c_a_col 

j2)SJj , Jlj-SjuJI SjUJljIu ^l^I^^I aJJb LlulS L<i^_a ' '^ '^'^ «Lpt_a^ tJl)Li^_a ^-^^-"^ 
j_A 3JVI <lijlij La J '^""i (jLs i>l£jILo julL (Jii- jl LLli. ijJLufc j j ^-^ J UL>. 

L»^L>- ujj-a 4JVI J ' ' ^") .SjLcl I noil (jLcujVI tLcjdjj/lj /j_ouj^l i_aL2jl 

/cj j-Ls (.3 J I J I -a- "1 II <iILll (_y^ ??-f^ L^JlJ-'ii III (_ylll (jjjj.^1 5_>^-^ 'A>^'^ 

. J< MiU 4^^p2j (_gJJI J^l t>a J^jjil (jl^ Luj 3jjLLiII 3 K Ml oil 

tf jUk ^^ I iU ,^VI sl^jJI ^jja [j\j~Lh\ I Ml iil^^jJI Jl's Mil^^ii^! OJ^ '-*i'JJ 
«Lj_»J utj^ilil) La <ijj(J Ji^ljii /ti^jj (_y^l 1 'I 1 t"i 1, 1 I Ml iil^jJI (_yjk (*y^' 

^j_a Ll^^l jjl^ls p I ^"mj ^ I II ill JLl^ 1 , 1 1 Hj L«_a i utiJ ' ^'*^ ^ '\^ w 1^^ ,"■ 1 1 

(j-> I II -»o (_yi cUjLii /jjLUb (_ylajej CjWI jjJLii jiLa i_^ tijja-JI (jl . L^LLai-l 
.Cj^^lJIj cIiLlaLsJIj (JLil3 3l CjLiajijj (jjjjljiil (_y3 jajltlJI 

.3jj>JI SjUI I j" J " ' (_y3 iJi-J3 (_yl!l I Ml iil^^jJI L4JI ■3jljii" I iia 3ij^j3 (3i>^ 

-1 J '"^ T (^ jJI 5L>-mi J i^i^ (j^ii>.LAI fJ^ i_2jjji j^al IjLjfc (jl LLa ij£Jii\ 



985 



^.^aJI 



(J.2ju i_jjjjjL>. r-llJV 3JjLa^ 4jI (jl (jj^>_uSLII J.2IL«jj .<ij;»-^^jjJI (^Sl^jJIj 

j2p>-4-i ^Lt-ujp ' ■-* ' ' ^ * ^1 dJUjj^ jL»IL>-l jLx>-l * )jj_uL>J (2>^»-4-i (J-A . LA^!i 

I j J "a (j-i-tJ i_gJJI ■ t'^ ^ "■> (_,_4i«JI JLpJI (__>.aj-a^ (_y3 ij^\ J j ^■^" L4JI . IjLLtJ 
. cdJ jj «La_uJ jLojJI (Jliejj t_gj I'^ijll joSLaHJI Jlj^o 4JLjj-ii^j i>Jij-«-i 1 . 1 iiL>JI 

J(j^lj La IjUk '.^ j-a-"i 1 11 a 1 aj .^"tl IjLA 

(jl (jSj5-! (Mia (jJLbjjj 3JLS) (-jjjjiLv ■''-' • "'i (jlj iLaLxj S^Jist^ <_jjjj/L>JI 
pj r^jJLl I juk (^ i".-a- jll (ji (_yl»J lill J .pj-jjil jjaj (_,lr ij^J I j • "■^"' Jl or '^1 
L4S i ubj_i^ (3-*-^ ^ 3jjL:%-a CjLlLijlj /^j-^ ^ ^ U 3^jL:%-a t 4-u-ul^jv p ^ ' ^" 

Llxl>. ^jSjH I nil j^L^j) * )jj_uL>J1 ti t^ \ ' ' ^\ J • ' ^\ ''^ J • ' ^ \ ulJU^SLa l^il^^Iljvl 

I ^j 1 ' '■ * L<;S ((* tjJU^l)) ji dlLaLi-i-iljl (J:3e_a l1J.>- ^jy^' dlljj" i iij-ll^pjl (J:5e-a 
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T T M i t (_gl) J j< .""rl l jj L4a£ o-''^^ Ct-^' dii::*!!! (_y3 »(_, i>ij y-1 jir^U (jl JJ-JJ 

'"■J '^11 A^J-LM i_!jLSj 5x.j-cuJ jj I rTt L^l . «JjiaJI 5^J-<^ JJ I i~1 V CjujjjSjVI 

4iijJL>JI I. ijrnl^^jiJI Ciilj Jl^j . Ljj^ 3j_o lJiJLj «jjiaJI 3x.j.jji (j-« ij^l 1^1 
JL»J (^ JJI (JjaljLlI jjk pjjIsjJll I JUk jjl j>jj^ J'^ iS^^ 3w>-^' 3wH^ (^?t!^' 

3j.£La J_«Il«JJ . ' ^" J 1 1 « "aj CJUjSUI ^i-XJ>- (jjljjj I I jj" CjuI I rr->>JI 3^J_<JI (j-* 

t^jjSjlj t fill j^L^j (3-;t-« 5jJu-£iA «Ljjj_u (^j^>- (J>i^*-1 ijy-^^ ^^ tj . ^^ 1 1 ( )^j_uL>j1 

oLsoVI IjLjfc (_y^ sLu-flllJI (jl -ij-a (—aJi (_jJI Cjul I ii'>Jl S^jjji ' '"' ^ '■^^ IjLjfcj 
J— aVI iCjIjj ii II » '^' (J^ii" J'^ '-* (JT^ (n"ij I II cdJi (jSLIj i Jjlj J o'C'i i nl joJ 

.Sj-uS <4_%_ii:3 Cjjca-J ( II t^^*-^^ 

^lJLjlJLI j_A CjI— II I II *kJ1 ^t-j^ I 111 (J->- 1 (j-« J-^^ 1 tilujL>- JJ T^" CjJl>. Jl^I 

(_gjijim /tjijiii Loi .Sj^ (_p sjl>-Ij i^LLiLjim cjLlL«j<ji (j-o ^^.j^ija^ jl>ou 

jsjui (jl Lxjj .cjLlLjjlLI «Ll1SL!I <ijJL<Ill,l jj^ <\--<'^a I Jl>-Ij l*j:>- I-4I0 (Js jjcJjj 

. c1iLlU-«J1 Pj imJ dJJia (jl TLX^l^l (j-a pLa 1 JL>.lj C^JJ J-<tjJI jiii" tIjLajmi 
I j ' " 25j i(_fl_i-aiJI (_jJI <Jl!LiLcu:>JI (j-oj (jujIjILa (jLsJIjla qJ^AJx^ IjiSLaj 

.AJ^UI (_,! i<^al (j^jJI (j^ I / 25 ujLcu^ (j^jJI i_jj<^><-i 

(J^l I II U (j_a IJ^J^ (ji -^i ' JJ (J-* ^J^^^ «U:>'J_« (_^-A «Lj_t2ILjl iJju^ (jl 

4lS~i I iia CjLsJLtil (jjSJi (jl Loj J (joLoVu (jj»jJ I ^ii*3 . I jjl'' i—jLiUJI jj^ JjV 
/tjLlJ jjjj (_2jjj, ^jiLiLallll (__)!= Ij^ 'ill (_5-iia . ji-VI (jiajijJI jj^ I j ' ^ « ' LoLx-i 

J I , ^" M t 3j».L;aj cjL>JL«Ji,I (jl (_yj-«j I Juij .(^ji-i 3 jIt' (_y3 5jl».Ij 3jI -t' 

(_}£! Ml a (_jj| Jj^J <ijl j J^^tJ ^LjLifc LjJ.j>o (J S i"ij J-a'^1 I JijfcJ . I j ' ^ « ' )«_a 
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i iSc^ . ^J-^>- 1 ^ j '•^ (3^ 1 JJ-* '-i^J^^'tla ^JS t"i t L_(llL?tJ Lx-l J i La 4_<i^_a jjjv 1 ^j-« 

ij<J Cj^Lx-i3^1 ^j_uJtjJ «LflJj_la i-iL u .^ ^1 4_aLc cL<i^_a 4J jljILa ^L«_a ^^] ^j^l^ 

(jl jjIsUJI c^^I (_y3 3K i':iU ojui (_yl»jj .'il SJjSUI 4j1uiLui1!I <ijL>JL«^ 

(j-'Ji^'" cLjJLt^j 3^j_tuJ (3^J Cjul I ri-»JI (j-« J^^»-lj 

Sj-iS I j"l"' JlJ*-! Jljuj I Jljj-ojJI 4^LLajJ (j"* ' "~^ (jJ-* ^ri^JJ' ,-ilal U ,11 

aLSjI (JiLo Cj Laj U 1, 1 iJ,jjJxIli (»j-2j j * '^ " <_J5_<j<L;v (_yl^ <1jS jJI 3al U ,tl 
(j-<_oLlJI iIjLflJ-aj 3 J "aj .^11 3_jjLjtILll iIj^Lamij lOLoljUlVlj '' ^'Ijjtl 
aKAX\ . 3alU_.tl a'jjt Jla r-lliJl JjiiJLi ij-i JlSj . 3_._.UII CjLiUlj (_yr:L<il3.VI 
J.s>- (_jJI ^ '^J'^J Ti-Jj-ajJ <~il al U .11 (j-\_tu:>o ^^^ ijjv ^1 cL>-Laj CjJIjLo (_^1 
^^_A (J^LiiuJLI ^JLA (JlLa jjj^ tji-^ *(J'->- «L)) ^jji^J .jJ^^-ajLA (JS t"i 1 ajuJui^^^ t La 



«Lj.:>- jij_4-i Cj2ijLjl-« jj-* <^Ljji^ ' mS 11 ^j^^Sjjj .CjLlUsj-AjI ^^* * jt a\ i n'v. 2I 
JljiUS /tjLlitI La? , (LliIs i_!jjjiL:tiI A \ I II ilLj) 'l'"^ • "' pj-il ejjSuji diLjl MI-V.J 
(J 1 r «Gj_ti.j tjl I iitVI j£JS I j"'' j" ■-! " (_yJ-Il 3 J iiill JLft^'^l JLScIj ij-*^i 
(jj£Lj La JjljI (_yjfc Cjl-Liisu^l (jl I JLSIUj La jj uSt t i(j-<-JJ Lo .7c-JjLlI1 i_f JlA 
. (^jj 1 <i a Qj) U a Jl»-jj lUii'^ i<il«-a jl-ljIoIj^ '^J-* ^) -ij-*-^ *(.3-^ l5' (1>^ 

, (Mandelbrot) Cjjj^aJLa jji J.i:>JI I jui (_y^ JJuJol (j^ jj-Ji (j-«j 



iCjLgjJjL^^^l jjjl J.>- ^_^1 Cji-Lajjl^J^jl JJ-* * 11 I ii'^Jl (J_jL_uJ 3t_j_<i.>- ^1 
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. S-lSLxju .~iljtl .All ojui (jl .5jij.j>J,l jlSLs'^l aI JlJ-"ii iiIj (-j^j3 (_y3j iLjjlJij 
.4!ijjL>JI iJ1iL>.j.4jJI (jjJ(j-o Lciajlj n_jjjj/UtiI d A,^\\ diLJjSUI l)J-\3 'SJ-2aI,I 

JJjlII *-a (JjaljtjJI |_gj" I ri a (j^j SjjIiL^ 4^^1.c itcjjQII j-^ ijJLufc iJJjlS JLaJ 
1* J .'J •<iSjLxii:>JI» |_gj"i I ri aj (icj_<jj|j JuiaHJu (j I '"j L*;!^) CjL«.<u^>J,I (_y3 
3jLUij»- J^:>-J (j-«-Liaj V L^ SjLcl I rill CjIjJsIj SjJJjlII Sj_ii»JI J^^J (jLs 
.SjLii^JI A Lai LHjLc J's i'Iij <lJi (_,lr (j-AjJ Jl^ Lkjj:vj aJ^ (j' ^! '"^J-ILcd 
(j-a (Jjj-LaJI ■ '-' ■•- 1 1 I Jlj* j^\ J-A <— ijjjiLsJI (jLa "I'-'j • " ' |_gj"i I ri a (_5i^J 

SjjjjiJI (JLx^'i/l cjLJLt^ jLsoLj 7" 1 • "„' jj" .i-^l ' n->i}\ (_y3 Sji^Lcuil (JjLji^I 

Ujjj/Lv (jl .(^jLj-u (Jrt^ lS' J * "j'j (1)~ (*-^ <ijjiLLLa cLSjLs A^j-ujJ ^Jjjlillj (Jj 

JL>-Lj ij\£ ^^Jj\ jJ_4JlILj (^3-^ tjl (1>^^-^ ' ' ^j I ^ rt ^^^ j) ( (liSLa (_^ lx,^_Ltf3^_a 

(jl t-jjjjiUtil (jSLxjJ .3jI<SLII i-sVI I LiLp-l (Jj lOLla ^^Llaj clx^j (3jl ' nil (_y^ 

JjIjljsJI) 2Jj^20 UjIj-s-I ._.IU"^-.tl.-.l.l .,.^11 tiUd ISj^j 20 J>liv JjslIj 

i—iLujIj I ' I Ml )»-u3j^ L^l^pi-I JlJI^ I _mi iiI^^jJI lIjIS Jiilj . (^liLa «LL<uJjLc.3iII 
(jJLUjI (j_a (j-SLIj i(j-ujL«JI i_ys\Jx^^\ (Jj£ (j^ ■i'-'^'^ (jjyJ 1 1 1 j ' (jl j" • "_' 2 
»1 olr j (jj.«i«Ji,l (a^J^ (j-^ iS^jjiil (j^ ct^I |_g j"i I M a (_yi^ f<^l (.KL)-^ ij:^'^' 
^ A 'tlj iCLj_Luj)j 5j^_x-iiJ » i^j-uL^til 1 ' 1-^ • rt (Jj!Sj (jl , (j^^^^Il:>J,l CjLu^UjJI 

jl ji^'^Li 31'^"" jsJI^^ (_yJI (JiLiJJ LlLuso i<ijSjj 411^ jjj) (_y^ <il LkLuJjl (jT^I 

. L^ iJajjjJi,l (oIjlII (_yJI S^Lial i(jVI (_yl»- (JLUI Sjjjuj (JjLii J'C Ml t SjLnjiil 
3_j! (j.^ (_i_tJEJ L^l il II— il I ii-rll vIjVI JijJc-a (jVI 1 _m 1 nl^^jJI Jju joJj 

-1 j ■A" (jl » J U" . .." ^ j'a .3_uL^ V 4^LLij 5jj3-" L^Ji (_y3 i_jj^' S^Lji 3JT 
sLstxjj (jSLfljj . jIjlcI (_yJI 4ij^j>o (j$-*j ULLs j3^^f ' (j5-^ *(j3-^ l5' ^'-»-*j 
(jLs I 1 j " cjljjj-aHJIj cjuLlJIj . " 1 1 u u -^ 1 1 J cjI <iIs!I 4:>JL»Jl i Mml^jiJI 

jl 3_Jj_^.J^I » 'il .>. . II ^(_jj jl slj-<i l1*jj3jj (J^^v CjIjIj^I iliejVj i L^ jj 
'"'I J 1 •1 ** (j-a sIJlILiI p-j_l (_gl (j_a 4_L»JUJ CjLiLi^ (Jj(_iij L^l Lo -' j ■ "»! 

slj^l (_5i^ JlcLcuJJ iIJ^LjcjjiJI (jjJtJ L^JI .d-uLxilAll Cj^i>.jJI (_yl>- » j''^"ll 
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U^ 4-1-11 I ri tVI SLljsJI i_j-iIj^ (j-* 't'-''-^ lS' (J-ri f'-'j • OJ-'^'j 4.<j<JlJl^Ij 

(_j_[^ J J ' ^ -- 1 1 'LLtJ d-ujjjsjl ISj^i (_y3 (jlj-iiaJI Ja^Iai- jt-ujjaj '-^-1-';^ ij-* 
Jor (jl . Luiia jjajso ij\j i^llLo (Hawaii) i_gljLi ^^\ Sjjjiil 31»-j ^^-^ji 

I jl«-^J I Ml lll^jJI ltJ^_tuJ ^JJ^oUl 4_Uj/ (jIAJjVI (_5-3 (<U J-a5 J '^"'-1,' 

jja£ itLuiJu C^^\ (_y3j .(JjS-a L^ (jj 1 mJ joJ 4j>.jJ (_jJI 5j^ i°Jij!I SLpJI J j ■ ■ ■"■ 
(J^jvj .iUjiam d-Qj) i—flJal u^ oj^iaj (j-o j_iSl U/^>^ t_gj uiAl (jjiJLsJI J_jlaj 
(jjjdl LI^^LjjLi SJjLla SjLua^l 3^ (_yJI LlLoj LoI (j,-ij>J lillj (jl^ lil La 

ijLo i_2jj(j (_yi»- 4^JlJ 4jlr SjLv^I (jSLflj V Jlj • •■ J j"" Si _._! I iil^^ (jjj 1^1^ 

uJU -'" (*4^' J-* Jj-^"' ' "^ ^ (JLL>-i idjtiLuji I jiSj^ I Jl>-Ij I'lji'i (jl jjjjj 

(_g jJI i—j^Ljial j-J^ Jl>- (_yJI «LjjiuJ ^jj '^ ' d_ujjj<L>JI I "I -»lu ,^ /| ij (jVI Lb 

J-J-C (^J-jl (<S.Je_U3 J-^:*->- J-*j) cixjim SLlJ (_jJI l«ljjJI (_jJI (j^:*-! 4j j I--' ' ' 

((Ujii!! J .^»tl ^^^ I 1 j 'jIt" • "J IjjlS (jjjiill SjijLlIIj (_pijVI (_5Jlj {il^^seJja 
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yj«ki\ >idy^\ rtttiVi 1 7 

I 






(_JjLjtjj Sj^Jla CjISjjv ijJLufc CxjISj . (_gjjiJI j-i^JuJI 

. L^la ^^l-^"tlj Lfcjljul jjjJliLI Sj^mi i_Jj^l 

• plj i.-ltl i I 776 j»Lc niij.«^ j»jr 



991 



^.^aJI 



jl^jaj Qi^ ^ 4jjii (_yji iLliljjill eJJt (jLa i4_j^L<iIl>-Vlj "iLu-uij I rill LliljjiJI 
p I ri "^ SjLc LLa Qi^ ^J i(j-<jl3jL»jJi,l (j^^jJaJI (j-u J o" I iijj I i'?i'm i(_jja.4lo 
JL>-Ljij . LojJljla (1>^ (*-' ol ' '"'-^ J-^'-^ J-*' J^ iSj^l (_yJI «^jaiJlj i«VjJu 
jjl JH^^I ^jJl (Jj-^ «Liij j2>JJl_5L3eIul 3t_L*:>. ' j*^''^ * 4«Lc^_(ai^ ?^-^^-*" cJ '"' (_>ul-^-tjl 

Herniholtz-Brucke (__>ii^j^ .^^jijo'^') t3^-M-" o! -^^Ij^J^^I (j-a jJi^ J^l-^J 
(_^ 3_LjLj_«_i£LII i_jjillj 2ljjL»JI 3_uLj3_ui!l ^^jill tjLi) 1840 (_yjv^jj)jiJI 

JlcI Ji^ i(4jj>JI SjLxil (_yiijli^l (J.«J(JI juu-aiu (2>C 5Jj|j I nil SJlJ^jJI ^^^2i\ 

icjji^c^ 4jij^j l5 jJI i^^jj^l t_ijk JJll Jo^j I anti-MuUer Sjpjll jlus (j^lcl^ 

IjLiJ jisJ ,_>l3j"^l (_5i^ SLpJI (jlj (JjLflJI (_J^jj>JI i_jjfcjJil (»l-al J-Ij-« 0'^ 
«(_^^a;v I Jj^)) d U , ,.lj 1 CjjJl>-I L^I J-j"^j iJa-ai sLuLuijSj <ijju^_i3 i_J^ (j-o 
JL^ iaIjJLII (j_« "=1— i-C Cjj_i^ Laj id-fljj^l i>JL^ "^jK i"ill dJLj^l (jl (_y^jL>- 
.(<ii«JI T^JjLj (_y3 SjjLlIcI j-J^ 'I-SjJJ L^la (_)*:>• 

j_& Lla (j_&jJI (_^l jjLpj i_gJJI Jliillj iJjisJI (j^ J-i»- (_7^ (j^^^pj>J,l 

Tomas (_,liii'C<» ,jj.Lajj (j^j Darwinian ijjjjiji jJI jjU'll SjjJiaJ Jj^ SjisLUI 
pLilLa-l f_^ Bishop Wilberforce (j^ j j-bj j 1 jij <_!j_cu_u t>-ij Henry Huxley 

. I860 i»L: Jj^i^L 4jJliaj;jJI SiajljJI 



It; 

r- Jj.<uJL3 . Likj^Iajj <ij^L«IL>- Vl ajjiJI sjjIiJ 7"j-<iJ S Jjji^ CjVjLt^ '— L?-^ 
;j< " J ''I -I'.-s-l (j-diila jl (j^j-«j <j^ -'ll '-^ill I " 'I ' ^"' liJLcji (jl il iTcjialj 

7-^L<j< j.£LlL>o L-4jL^ i)«_iL(Ji,l eJ-it i_^i^ d.^L>JI Sj^jJI SjJajjj/ joSL^tjj 
(_y^j . '>^jusj\jlX\ )«-«-2J («Ljil.jji J-i^ ^jj '^ ' jl (jjjL2JLi) ^-ajiir" I ii'tj ' ^'»ll 

ti . J I II II ij\S I -1 j " i(_yl3l^jjsjjJI j-uiiU (jl^l I jj" Jl>.jjV (_^I JjjJI 

(_y^j . a jjli.ill S^jLSlI (jiuu VI ^a^ill iS^UJI HflJI Jj^ (j^ L^ljiei^l 
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iS-jJUj-JI t_^KJ,l :SJjjJI v:uljbl (jyi^ AjU_,.,.ll . aUl,,ill (_yk: l^jluijj 
. . . A^^.c'^lj (__>Iuj>Jlj diajjiuJIj . ^ j^ I '. .^tlj ^JjLtlll CjI I ril lljJllj iCjIjIj^lj 

^ my (ji i-iJIjjl (j-o SjLc IJljI£ iCjLjIaLj^l (_y3j (oiaJI (_y3 CjljjiJI Lai 

ji i4jjj/Lj/I (JjLji^ jj • "■-'"■ (ji^ J-^^ JtJ^ F'-^'^'J ' P ' ' ^"' '^ (<ul-2JI S^jjlXI 

a "J '^ ' " (jl .aJlSj (_gl j^^-- ' (jx. Ij^Lc I jj" Tcjj-al dJajj (_yJI (J-i^_3 Ji^ 'IJi 

(Jjl I rTill j.iij sL^^J (j-a jo-^jtjLlJ (_y3 l^laLu q] »1 oUII ^ " j I-^" 'jj .t-LLLiVIj 
lj_L±j (jl -' j ' " J '^ " ' J 4_jL3 I JUjLjaJLlI «L;vj (_j_Lcj .4.ja.j>JI (_5-l-C (_j_uJ,l 
jJ_j_i-iD Liill 1 (_^i^ ^^ Jj ^" , ,.Vl ^ U ' 1 1 ^^_uL«_a 3-. " ^^Lu (_^i^ /Q-^Lvi" Tt ( III 

J /vljtAlt 

4ji^a «LlJLi j^Ia J^ juus\jlX\ (oij(JI (jl Lx-iJ '"'I -^jl^'l I JJJL^J <i^^L>JI <ijJju>JI 
(^r^uLiil Sj-oLi. tls^jJji (_,lr J , . .\l U 1 1 3_Ljjj jdJI CjIjjjJI S^L^I (_jlr CjJLxI^I 
aJJt (JlLa (_yl^ 1 I ri I iij-a jjus\jlX\ (oIaJI 7c_u^i Jiia . Cj Lj^jjilj CjljcaLsJI f_y^ 
cilLje-jJl 7=— i-oj id-Lila^l lIiLjla^Ij i<iJL^I (__>^jij i(J.«j<JI lioLx-iL^ tLuiojl 

' " 'J J " J •'^J-CJ-^I tijl I ri I lljJklj . ^ J ^ I ' . ^ 1 1 J 4jjLjtlII Cjljj^lj ii_j oUII 

La! .2 J It tl t-j-i^LUI J^ u^ 3_jJLa'!^I (_yi^ Lj^Ltj Jla1«3 (_yl!l 3j^j^I 

CjI I ril iljJllj I_jj^LUI (jS 3^JL>JI SJLo jLQ^VI (J-AJU JL>-'^I km ij.jUlII : V5I 

(_^_Li:>tJ (jyl^ SjJl^I jJ^L>. (j_a 4_i^j_uDj_a ^J J ' ^ * J^-*^ Lt"^^ S^L^SjI : Lx-lO 

."^jqUtl |_j^Li>JI (^4^ (_y3 4l>-Lio Lliljjia 
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i5_i4il (_y3 Li I J Ml jii^'^l j-i-oLul!! (j^j ijjjilJI Lai .3jejj/ljJI 3^L5JI S^jjiiLi 

.5jLa^jJI 4j.«i»JI ^-uus\JX\ (jjJjLij (^jjdl liiilj^ Sii^UJ.! Jjjll ' ^ i'^'^""a 
jiaj 3.^J (_yJI (jtil ojui (_yxi«JI ijiJJI v^jla^Lc: a2\sk2 ijlxll 3jUl ol 
aJlSIII (jb Jj^Lj l^ir jj^ ^ Jji Max planck cdj^ (j^La (jl^ ^jJljISj 

<i_i_LJjLjl < ~ 1 1 1 ^ " » 1 1 j-uG jji j_ujllll A La I I— <l2j (_gJJI (_y3L»l3VI |_jSl-«JI 

J iC ijLuaJI j-uQjl (_y3 i_p-<uJ (_yibUI (2h« 4i-jLi^ SJilal liJLukj . 3^lj.iJlj 

(_j oUtI j_iSLiijJI Jijlo <l»-jji,l ^ U , ,.jtl jjjij^l j^^ 4 j-a-j I 111,! 4 I iiji'v 11 j o"i mil 

dil jLj_2JI cjVjLa-o (jLs ij_ibL>JI J .^ «tl j^ Lol . «lc.^ (jl^ I -i j " j-^' 

5_jj_lij sCLSj.^. i_g JJI t-LjcJJI TtjLlJ ^S^^■^\ O^ ij-iiaLsJI LuSj (_y3 Lai 
j— L-t-g- T LJ aLl^I ^_^i^ jj-*jLLt_a Lcje-L-coI Lbt ^_^_A i(_^^jjN.Vl A^^Lul »_UiJv ^j_uJtj 

4j^ 4jj^lajjil jji^Li^. (JJLLa (jl (_yJI (cdJi (_y^ ''j'^" >*j) Thomas Kuhn 
l_gjjl (_)^Lj>JI pj-iisjJil 7t-JjLj (j-C »1 1 f]\ (jLifcJi (_y3 SjuLill Sjjj^l (_y3 

.«LaLc 5j^_x-£U /cIajI TtJju [j-^J «Lj^_i_ujJ_j 
'"'I 1 j^l ^^* ' (j-a (jjSJu (_, oUII cIcjc-lII (jLs I JijLtuJI \l ^"^ V I ^j ii'st tj 
(j-o (J-jjJL!I SjLcIj j J ^ -» " 1 1 J hJ1!Lj<Ll2JI (_, I im'ij J'C mi tj i<il<Jil "ijjjjjjjl 
(«iajL/5 ■"'! 1 jl I ojui (JIlo i"i'v1^"m iilj .(J-lSjJI (j-« '^JLc 4jvjJLi 3^j^>jla (3SLi>- 
(2>JJJI jo_L«JI jLi.a_il (j_o ^ 1 l^«tl cLlJULII I " I U miJ iSJjjIa Cjl^pA! J^^jsJI 
jl p (j ir^i<-i-re3 PjjIoj^ j'ijLi (J^^»- Jjliill l^jju (jl ja^J (_jJLjJj jI iQ^jju 

. 3t_J_UD 1 jj, 1 ^1 Ml ^_^ cQjlS_a 
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SjjUII oUUiJl •!# 



J' 






iS^JJlil aJJt (jl . (__>^L>- ^:5tJ (_5i^ J>jLlL>-I (Jljjaj iaLljI (Jji>- (j-« (J r-1 I iTt" a 

(_, » iiij JljJl^ tiijvLJI (jla (... I ji^ Jla Jl3 4Jl 4 mri'il Jja-uJ) J^jlII (_y^ 

LiJj j\ f-f_j-LM ^^ {S-^3i ^' J-«-«-" ' j-^ U^-'di .^^La ^^1 3JL>JI (jr^-a-ii't 
'^ ''-J'^" ' "" 4.j-oljJ "I^J i3JL>JI j>J-<k (JlLa (_5-3j I JljLjJI r-jjjijjl )«-o (__)l=jL«Iu 
(J_«_«JI d-ja-Ljj i«_o /<ua- I ri mI r-ijjijjl j-iJ-»3 (ajj 4JL3 i4_ca3L(Ji,l (j-o (Jjui joSj 

(_yJI neo-Kantians jjLsJI dJ^ l^-jLlx P'tP^ j'-^^ J^j iSjiiinlritl oLiisLill 
I^LS jl2J 2 ^j ^ ^ 1 1 3 «j 't^l aLlII a4j11I (_y^ j-iij <1JI f_j\r \JJt r-jj^iill JJljj 

.«Ajill (_pLI -"jj"' SjLcl)) (jlS dJJi (jLj 
.(_jjLtuJI (JjJijsJI (_y^ UV^' ?r-^_>*-'J' (.7^ CjVJljIlII ojLjfc ^^« ' I il-a- 1 II Jiilj 

i(jj£j| (3L>J <1jJjjJI '"'Ijj • .■■^"11 (j^ (_^It-"1I «La_uj cjVjljjJI ojui ^^*' (jlSj 

. <ijjL3lj ^>^l ^ ' ^ ' ^ ■>" Jl^^ £Ljc_uj jj>-VI I j ' ^ « ' (jlS (j-<->- (_y3 



995 



^.^aJI 



aLlII ^G JL2Jj .,j-*j-!' JJ^^ ^ ''^j' iJ'^'-P^ I j 1 J '-^ "j JoLxj^l ojui j^Iajj 
(_yILll ' I j • " ■^ ' d-ajjJsaiu r-jj-^Jjl Cjl^^jJiHj cJajjjl i£Ll»-jL>- (J^I^jlj I •'■-y 

5jlj1 mi 11 5j.£LiiJl LixJl^ (3j I ritj-illl SjjiiJl SjIjj) a1789 aLc (_yJl^^ JlIo 

aLaILA Vl x.jusjua tJjSj (ji '-:J-^ (^ JJi pJ-u3jJ,l tjl (jji /<sjL«j1 siLjtjl fJ-*^ (_y^ 
u. i"iS ij ijA_ii_i SjLc (j-=e-ij iSJjjJI SJLv jjfc (_yieJjLlIl (JjljejJlj (_j-mn i nil 
«iLl4jSJ1 j_y3 Sjo^Liil CjL<utl I rill (2>^ ^■^'-^ *— ''jW^ ij-LajLJ-" I ria CjJijalLij 
jj^j i<Jlilji<^UjJl (_j^ (j^jjjj-iijlj (j^jjLLiJ^jJl j_uG (2>^J njUalj (j^ J I II tj-ail 
.tLUajill Cj^Ls-j ^_y^ CjjjjSjjjJIj (j^J^^J^o'^l '^'j'^?>-'l 
(ji (2>SL4J ^ A I". -^ 1 1 JjjJl (j^j tLu-uij I 111! CjLS^L«JI (ji (Jji tjl J(j I 111! (j-a 
il.jijuus^\ (JjjJl (jj- I n't Sjj^l JjjJLfl i« J^AlIl ^^J^Lla)) Sj^Jiu ' . ' ' "^ J ' "■^"' 

ji SLljsJI t_lj 1 I III ji (j^Lj^Ul «l-JJl (_5-3 SJljIj JULJ L^3 Liijjjij La 3JjJ 

i_aj^>ji^«3juLl!l 3JjjJl)) Aj^iiajjl .((_,.<Jjl!1 flajVl 4a£ Lxj) (_y^LSiII f-ljaVl 

^^ * ' (jLs itcjjLlII (J;»-1j^ /S!-**- ct^J •U'^jJ-'^'j CJ*„' ' '^"""^l i_?'^ LaLxj 

cl!ljLj.c ^j-x-a i_jjt "ij-fljaal '"'1 J'-^J .^-^tl j>jufc Jia jjl »1 <iUll jjHajj 
. joiaJl (_j^ 4_LSji>- <1j^j^ 3J>^ AJ^J *>^-^ LaLx-i Ij^jL^ Jl^J iJaia 4_uij^j 
CjL3jLj.a_a i_JJ-<-u Ci mm 1 L^Ls ijJjijilLi Sjjjvj^ ^^j^^jill jjJUi jjl (j-UJ ijLfl 
5j_uS dJlLai TcJjQJl (J-5=-"i JLaij . L^^^*- i_jSK.^lja «(_yjli (_gl J^JJ '^J '^-''i)'-' 
iJlilj^ 5Jl^ iij^ (JjXi (Jt!-*^' ''-^' Lt^ ^ ' "■-" I— a I Mi'iSVl Jj-»- I ii'i I j^"** (_gjjaj 

(_y^ «Gli (j^LaJI jl IjljII i-aLii:;^! (_yJI Jj-ajill L^ l$j^!^ j5 'j^^' j^ 

diLjjIou^l (_5-^ .j<iJL«Jl (j-a 4^j.^ILa slj^i (_y^ »1 olr (_Jj£ jj-* i Jl>-1j Cj^j 
CLu\^ I Ijlr CjLvjJ (j-* vIjVjIjla (J:>J (Ruffino) jij^jij S-Sj^ q] JLso ^iia 
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4j^Lj ijJ1_L&j ■ JI< miLi (_^I Jlju LiJ^ t-ix^ |_5JJI (_^LujJI cJiil l>aj^ 

jjj I rrll (ji VI i^jjul^l^l 5-m^t i^ll (—iuiiJ^I Ji^ <lj| (S-^lo (J^ J ii'r I (_^LJEjioi 

/oJ)) 3^i-ijjJ (j'-^ J>^' o^-^-i >=till I j-A (_,lrj (Euler) jJj'^ ^^^'' ' J^ Urj^ 
JL^ ^"i in! jjLj (Jj^l (3^-X-i icdJ j (j^ J-^'^^ • UJ.'J'^^^ 'Lc^pi-I (Jj (_yjLLLll 

SJljjjJI ^ Monadology « j^^v^ S-JjVI j^^LulII)) J^^ cG-ituia ((jlt'nil)) 
.Sjji.ill liilj (_yJI 3 riirrlii!! isjuk i_. I n't «Glj lAnii Conway 4j5Jj^ (jT 
CjjI (_j^I ijSJill (jLs I Luji-o (oUI t'JjLj oj^ '-* j"*^ "iJLa ijLi-alli-Lij 
(jLa (^jIjjJI (JV^ LaSj ''^ (3:!-^ .^ J 3 ■^ " (J5-* <ij^j^l 3JjjJI J^^v 1 789 juu 

^^iiial i~»l ijT^Titlj ijjjjjlj^ j^ ^ iiijjl JJ^ fi 3 1 J 1-^ '" J »l <iUll CjIsVjj sIjI 
JLflJj i((j_uLlII iIjVLjc^)) jI (jj-iill (^lai-i-o) I j'j -i ■ ""' (j^>-4J o-'J' i-iUj (_5-<kJ 

(jLSLo (_gl (_5-3j (jjjLJI (_p)) (ji (_yl»jJ (jUjjJI *Loji^ JlJi^ 4 oKII oju* c^JLj-o 

^J 0^ ' ^ ' ^ J t t(j-\_pe_j_tiil,l (J^ [j-« J^JtJ Ll-ia Ll<-ajLj>"i ( til \-<i£ i(( LdlLa (jJ^^S_i2J 
t<Ljl I II a (_^_L«_4-i Ajjjul (_^i^ cL<iiSj1 ^JLA 3^. "^"^ L>^^-^J * (j^ -J"*^'"'"^ t^jj" I nil 

(j-i-j Jj-fl-LlI i^isl-l-o (jLa h-jLjSLII Ijui (_y3 LLu LiSj i^lilo jjjiJI t^jjIj ^ ■-'"■> 

SjJLI^Ij «LlLu^Ij «LoujaJlj d-LbUI CjLix^UjJLI iJJjlS tcjjQII jj^ i_fj^ij S^p^ 
5j_LajjjJI ijJUk (JIlI, i_ji>JI (j^ JLjJjlII liJLuk (jlS La-ijJ i3j^_l1SjVIj <ijjjj<Jlj 
x^j_o jii-Li ijj^l jl 'ii^ f^J^ '— *tP" 'lO ''''■'^^ (J II i^- It (_5j£LiiII TcJjLlII (_y3 

3^JlJ-3 LJLlJ*-! I I J I II II (jjAjJ . 3j^ mi j 1 1 Sj J T- It JJlJt^ lJ-2^>- (_5-3 SjIJlJ^I 

(j-aLiLlI (jj_2JI (jj3 <ijjjj<JI "iLu-ulj I nil Sjj^Jaljj^VI (JlIo Jii-LJj .4_iJejju 
(^IjJialj (j-LJjj Ml tl :a-o2| (j-« J-i^ (_r^ Cjj3| (_yJ-Ilj 'J '"■'" (JjlaUkJI (_yl>- 

(j-o pj-i (_5-!l i-dJi i^Ji Ji^j • (j^j^ljjiJIj (j-ujj/jLillj (jij I II tjUJIj Cj^j^j .^1 Ij 
jo^al ijjJjj JlSJj .5j_L4^ 3j^£Laj <ia^L2j 5Jl>-j (_^\^ "t'J-*^' ?-d-*^?^ Sjls-jJI 
jLuj/V 3_L«i«JI isLflillj (_^>Ljj'^I (jjjJIj ^jjjjJI 5JlUI 4jijIj tr.utjj^l (_ylll 

(ji (jSLflj ijjiitl (_ji3l-i-o (jLa iJliLjjialj^Li j^al jj I <" J LoJLi^j . 5juia:>JI cdJj 
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UJ- '^-'- ^*'j 'UJtH'^'-^'J i(jj^iSl£Vlj i(jj;(JbLJIj 1 (jj^j^j-uJI -2 

.(jjjja^l - 3 
. jbjjj^l / jlj^jjl -4 

^t- ■■■j*i (jjj^l ^^ U.^i-'JUi^'j ((j'-^JtP' tiijJ^LSJI -7 
4_i.aL^) (jj_<_i^j^Vlj 'UJ j '*' j iiillj i4_(_ijj^VI ^ . >« J ' 1 1 J . ^ '- -8 

Bji^AJI . ((jLlVlj (jj-i_uLJj_aJlj J_<JLioVl ^^.baL^) ILu^JJI Lijj^t -9 

.JLuLJI A-j-a-UJI 
.^bJI (oliJI . ^JLdJI <Ujj^V| CtLcbbbpij i>jliJI -10 

i5-J^ "C I ri < II Cjlj-aLHI ij-a-x-a (j-o t— ijt i"ill eJ-it ^^« ' Cjjl£ Ji^J .Sj-uSLII 

4JLjLi& *jLM '— Lfa-'i-' o'^ jiia jj>-'VI (_>iu(_JI Lolj i(j^jLsJ,l jj-a jjj^^l (jlSj 

5_Lj1 I r|->>JI iIjIjL^I (j^ I ri-^ Jji . JlX».^I j^LsJI JL^I^I (_y3 (Jj - j^j-ljjLljj^ \ 

'Ci'" "^J ' JJ^ " -iJ^I '>Lt». (1>:J'J-" (jJ^'Ciill L*illjl (jl . 3J1jl3 3jI -I'' CjIjjLS 
,3 I ■»""' (fn U ILi L^ 43>Lc: V) Sjii*^ 3ri_iT-iii jKal 3^Jii>J liili I^LlS JL3 
j_yj| IjLlLjiIj -fjlj o" ' ""^ S-oj^l SjLjLiLail 4^jL>JI Jaj^ I'iilLjj (jjSLII (JSLjiilb 

(>A.J5oLL1I SJbV ^ J^'^-J I J Jl II LbjJ (jl JlJSO 3_»j£jJI 4jS>U.'b/l (jmn^l 

(_y^ 4-jJ j<"ii iilj j<sJL«JI ja^UaLJuJ C^^^la (jJ>^'j 4_u^lj^lj (j^u^j^Vlj 
: 1 j^'^ (^jiILa «Ljl>.1 «lI (j_ajjj ijj Jci^eJj ^>-J^ jjljj-u i-LILlA (_^_S_»jj . ^ ■ ■■■^ * Cj^^l 

tiJLLj uijjLsj i:llJ_i i^^\ c-jj 1 Mill I j"<h^l ^_^| S^Laill oSI^ cAuaj Ja 

5j_Lj^ 4_5_L.S.>. ijJLLifcj S \-itj <"i I ii" Cu\h (_ylll CjL«.<u^>J,I (_jJI '"'IjI i^'-.tl 

7c_«^^_a /cj-uj_J jl^ o"i I iiu JJ U" 1 1 /cIjuI (jl (j■^^>- (_5-^ '(^-^rr ' ' ^ ' " i' * <djo 1^*21 

. Lukl^ULA aLsI jjlJLa i_jUS ^LL<u ^ ^ jJ /oJjtJI I JUt (jLb t3ja<2L>Jkl L(jLl>- 
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, l^jlr LJaH^I (_ylll 3JiiII dJJj «Ll3 aJlJ-" iii't (_5JJI /oJjLaJI c-jjlm'^Li JJjlII ,2>c. 

Ij I II J 1 (O-Aj) L2JLj jA^^I JljJljsJI JjjsJI t_j>U3 (>u i>Lta iiiJLuk j^^jJIs 

.j<s_j_2_LJ LitljtA 1 I II -vj iSjLjJL>- 3-J5J (jj-^^-^-^ ij-* (La^iS jjS^I ^jjj .>»tl I 



0)) «l 



. ill oUll (j-« (^l^*^' lJtH?^' SjjI J (_y^ dJjuhi sJajj (j^J 'jT!-*-y 

(ji>JI I Jui i_^ cilct-i-ij 5JiJJl>- LJvjIJ tjl • I j -1 J I «"' <_J^Lj<ij '3jj Uitl I j ij 

(_y3 (Jj-SILcui I Sjjj^ lO-" 0' "-"^-^dJ i'LujJjlIIj 4j^£LiII (—ajUa^l p '■-" " cA^ 
ajL^ La! . LjiUl r^L^^ju^^l SjLall,! CjLjV^I .(jWW ■ b'^-^j' >^*^' Ji'JJ' 
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JjV^ I n (_y^ (jLx^jjJll 



VI 



. 1932 (»1jJI (j^ia-^^ J^JIj-o (>« * 

(l^jl fl I rill dJLuKjII 9^) iuuus[jj2\ (»>L«JI ij^ isljjj^jJI (_yk: J i^->- * 

. 1964 aL«JI j'C I iij^ djL^Lv (j-« 



. 1936 

1 I iioiil (j^ ((JjIjjjJI LfJLolSLLa 

. 1961 (»UJI 

jj_a_jj JLjJI 4_i_j_A j '^^ * 
J fl rj .(J_iIi_oJ 4_«_oL;v i_^ 
.^jOjJJI CjU^LsJI (_y^ I '\'? 
(_j 1 -a-"n f_j 'i\c JoLiuJ <ll * 
SJlX. (^^ 3 A I", -^ 1 1 «G^:aj u^ 
.iIljLLcbljpi (2^ ^J^ 




4Mrf>ji<yiA 


»Jt 


imiUUMJaA 


^1^ 


•< ^,1!-, 




jjfcLxb jij< 1 ii« 


. J 



SOI 



. 1924 (»L«JI <ijjjj(JI J '^ " 3_^j j 1-^ ' JoLloj jijJIj^ (j^ * 
^ 1967 (»>L«-II olj^j^jj 1948 5rtMiU!l a\j^^ ij^j-^ (jr^ Jir^->- * 

d U h -^ 1 1 4jjl>J| JajijjiuJI (JjLcitAj ^^ ' "_;'-^''« "Jj J*^^^ 
(j-L.«jc_«_o (_5-l-C i_aj_<lil JL^j iSj_ifcl_2Jl_i «Lj_ijjlJI <1J(_L!I «_<i5c^ jjia^ * 

1 I II tj-fl-i Cj Lj_u3 Lj^JJ (_jJjJlJI j-$j oil 1 I im'ij tjlSj . jSLcuJjjJI Ajjjij jalti! 
f_^ LLaJL-sjij Ij-jlj l!al "i I III J or Li^ .S.Liisj'i/l »Lj3ji^II (^JJJI jU-o^j 

. Sjjji II Ij <ijij^ij 4_ujijjij <ijSLj^>^l vIjIjlaLv 
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Ifiillkl^ 



L-i^IiSm TtjjLlJI j-x^ Jj-« fljjJojj jjjlII fjjjj <Luia (—iLjSLII I JlA (jjSL»j 

4ji lLLI ^ L^-aj (!4lc. flljajX. La^jic (_yJ<-!aj Sj-x-i^ jl^ L*i>^ i JJjlII (jX^U 
SjjjjiA 2ij i.iji— ilj£Lll I juij i(_gj Ml Jl f Ijj^l 5j^n If (jl^ JJj JJjlII jlSijI jl 

iLSLj^l JjLj^j i(j\jSLj^'^l Jji^l Ci Lai ^1.1*^ 4:vjj1 lJlIJII J'^'» J^j 
CjljjtloJ LusLi. ^Luia ljIjSjI Jj-SIj i4jJJjlII 'LaJajVlj Jjujl 5j£La ^^Jjlaj 

<LjcjIj ajjjli^ CjI^ (J^ jjjjLJjJI <LiJI 4Lflj L« ( ij iiij I JL>Jll I Jui (^ 4jiiJEJ 
iSjjLpJI i~il itu'tl j^ fljjjul (HJ jj^J i^^J2Ja ^\S AJ] ijl^ JJjlII !<_« (li^iaLjJ 

■ ^liiciUllj (jJjJI (j-a 3JL^ fl^JaLvlj 

ijjXjj (j.ij III tlj-3 :(jAi«JI ^^jSLfllll ,_^ SJljJijsJI ,jj.iaJlj itiujijjl ,_^,jiLl!I 

<LjcjIj iIjI^^jJiIJI iU^ulaJ (jJJ^pSJjl >_!JjjiL>JI q£. CjJl>iJ l^^jilj .^jLAjeIJI 

.4 jiaUl'j ^^^-^11 L-ajU^jJl ^ 1^* ^ cr^ <_}j.ujL>jl 3j_la_u_(j 



